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Executive Summary  

The Government of Armenia has received a grant from the Government of the United States of 

America through the Millennium Challenge Corporation (MCC) to support a five-year Program 

approximating USD $236 million and intends to apply a part of the proceeds of this grant to fund 

the Irrigated Agriculture Project, aimed at increasing the land area under irrigated production and 

improving the overall efficiency of sourcing and water delivery to member farmers. 

Mantash Gravity System is one of the gravity systems proposed to be constructed under the MCA-

Armenia Compact Agreement. It envisages covering 2210 ha of irrigated area. Implementation of 

the proposed project consists of two parts. The first part intends rehabilitation of left and right 

branches of Mantash gravity system, the total length of which is 19.8 km. The second part 

envisages construction of Panik-Meghrashen new gravity waterway, with a length of 2.6 km. 

Impacted farmers in 13 communities of Shirak Marz will benefit from the construction of Mantash 

gravity system. The water source of the Mantash gravity system is Mantash River fed by Mantash 

reservoir. 

The overall objective of construction of the gravity systems is to replace high energy consuming 

pumping systems with lower cost gravity systems to achieve both a reduction in water losses and 

energy savings.  It is expected that more reliable irrigation water supply will increase the areas under 

irrigated agriculture at the expense of currently not irrigated arable lands.  It is expected that the 

economic results of the gravity irrigation system will be to increase crop yields and the incomes of 

water users. These will be facilitated by the adoption of more efficient on-farm water management 

practices with the assistance of a Water-to-Market (WTM) component of the MCA-Armenia 

Compact. 

This proposed project is subject to an Environmental Impact Assessment (EIA). Armenian 

legislation1 requires the EIA and experts’ conclusion for the construction of new infrastructure of 

this type. This is a Category B project and requires specific environmental and social analyses, 

including preparation of an Environmental Management Plan (EMP), according to the 

requirements of the environmental guidelines of the MCC and World Bank. Its negative 

environmental and social impacts are expected to be site-specific and short-term and there are 

measures to prevent, minimize, mitigate or compensate these impacts at different phases of the 

project. 

This Environmental Impact Assessment (EIA), including the Social Impact Assessment together 

with an Environmental Management Plan (EMP), was prepared by the Mott McDonald, Inc. 

Environmental and Social Assessment and Oversight Consultant (ESAOC), hired by the 

Millennium Challenge Armenia (MCA)-Armenia. Details of the proposed design and construction 

of the Mantash gravity system are taken from the “Mantash Gravity System: Final Design 

Documentation” prepared by a consortium of “Jrtuk”, “Jrarbi”  and “Jinj” LLCs, Feasibility Study 

and Final Design (FS/FD) Consultant under the Order IA-06/007, Final Design and Constuction 

Supervision of Eight Gravity Systems.  

The EIA study was prepared based on the requirements set by Armenian legislation and MCC, 

including MCC’s Environmental Guidelines and Gender Policy and the World Bank’s Operational 

                                                      
1 Republic of Armenia Law on Environmental Impact Assessment, 1995: http://www.parliament.am. Accessed in March, 
2009. 
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Policy on Involuntary Resettlement (OP4.12)2. The legal and institutional frameworks for 

implementation of the EIA and EMP requirements are also presented herein. 

The baseline conditions of the project affected area were carefully studied by the FS/FD consultant 

at the preliminary design phase. Consultations were conducted with the regional and local 

authorities, including Water Users Associations (WUAs) and local farmers, and preliminary 

agreements were achieved for the proposed project. The analysis of the results obtained from 

hydrological, hydro-geological, topo-geodetic surveys, data on flora and fauna of the project 

affected areas provided assurance that operation of the proposed gravity system will not require 

additional water withdrawal and that geological conditions of the area allow for implementation of 

the proposed construction works. There are no specially protected areas or threatened or 

endangered endemic species in the project area. The local population demonstrates a positive 

attitude to the construction of the proposed gravity system, expecting to improve and extend their 

irrigated lands and increase incomes.  

Project alternatives are considered from two perspectives.  First, the “No Action” alternative is 

considered from the perspective of not developing the Project, which will result in increase of 

operation and maintenance costs, further degradation of the physical-chemical condition of the 

infrastructure and the lands, depletion of fertile lands and decrease in the income for the farmers, 

thus contributing to migration from rural areas. 

Second, two alternative project development scenarios are examined in the Feasibility Study to 

arrive at a “Final Design” for construction of the gravity system that has least adverse 

environmental and social impacts, achieved at the least cost. The “No Action” alternative for the 

gravity system would cause an increase in operation and maintenance costs, further deterioration of 

the existing infrastructure and soils physical-chemical conditions, reduction of irrigated area and 

income of rural population, which may cause increased migration.  

Two project development scenarios are also considered. The initial design for Mantash gravity 

system plans the construction of a main canal, divisor and left and right waterways. It envisages 

construction of a Panik-Meghrashen gravity waterway from the right branch. The design cost for 

this option is estimated at 1179.1 million AMD. The second option envisages the following: design 

of the mentioned main canal, the divisor, the new gravity waterway, as well as a new pipeline for the 

right branch, and a complete rehabilitation of the left branch. The design cost of this option is 

1212.6 million AMD. The above mentioned two options will provide for the irrigation of 2210 ha 

of arable lands. The technical and financial justifications for the options did not satisfy the 

requirements of MCA-Armenia. The limitations of the two options considered, as well as 

comments and recommendations received from the local population during the formal and 

informal consultations and discussions, led the FS/FD consultant to consider various 

configurations of existing pipelines combined with new pipelines, with different off-takes and 

alternative routes, calling for alternative quantities of water off-take from the water source.  Based 

on calculations and analyses of these various configurations the FS/FD consultant recommended 

the final option.  

The final design of the Mantash gravity system envisions irrigation of a total 2210 hectares of land, 

by using the water of Mantash reservoir. The implementation of the program consists of two parts: 

rehabilitation of Mantash gravity system and construction of the new Panik-Meghrashen waterway. 

The quantity of water necessary for the operation of the system shall be completely provided from 

                                                      
2 Official web-site of MCA-Armenia:  http://www.mca.am/new/enversion/environment.php. Accessed in March 2009. 
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Mantash reservoir. The purpose of the newly constructed Panik-Meghrashen waterway is to replace 

the pumps that provide irrigation water for Meghrashen community. The pumps are located in 

Artik pumping station, which uses the water of Mantash reservoir for supplying water. The design 

value of the program is about 953 thousand USD, and the economic rate of return exceeds the 

12.5% threshold value defined by the MCA.  

The potential adverse and beneficial social and environmental impacts to be caused by the 

proposed project are analyzed in this EIA study.  

Elimination of the existing pumps under the Mantash gravity system project will bring positive 

changes to delivery of irrigation water and water users will more easily obtain the required quantity 

of irrigation water in a timely manner. In addition, there will be significant cost savings from 

reduction in energy use and ecological benefits through prevention of atmospheric pollution and 

emission of greenhouse gases associated with fuel-based energy consumption. The elimination of 

an undependable pumping station should increase the reliability of irrigation water resources, 

thereby increasing farmer incentives to expand irrigated agricultural production. The expected 

overall positive environmental and social impacts from the construction of Mantash gravity system 

will be long-term and cumulative in their nature, ultimately contributing to the increased social and 

economic benefits of the entire population of the communities affected (including male and female) 

and in general reducing the pressure on marginal areas. These impacts will be strengthened by 

implementation of enhancement measures included in the EMP 

The likely adverse environmental impacts during the construction phase may include, but are not 

limited to the following: pollution of surface and ground water resources; degradation of soil, 

landscape and soil erosion due to improper disposal of excavated materials and construction waste; 

spillage of oil and other substances during the construction; use of temporary construction sites 

(camps, machinery sites, storage facilities, etc); use of borrow pits; temporary air pollution related to 

increased truck traffic during the construction; noise and vibration disturbances of flora and fauna 

and local population during trench excavation, as well as other likely impacts on biodiversity.  

The direct impacts on natural resources (water, soil, air) and flora and fauna are quantified in this 

study. Analysis of these numbers indicates that these are of a temporary and reversible nature and 

limited to the construction phase only, and do not exceed the construction and environmental 

norms defined by the Republic of Armenia (RA) legislation. 

The results of analysis of technical and social data obtained from the design of Mantash gravity 

system show that the project implementation envisages temporary use of lands, specifically the 

pastures owned by Panik and Meghrashen communities. These social impacts will be mitigated by 

development and implementation of a Resettlement Action Plan (RAP) in accordance with the 

requirements of the Resettlement Policy Framework, applicable Armenian legislation and MCC’s 

environmental guidelines. Construction works under the proposed Meghri gravity system will start 

after project affected parties are compensated. 

The proposed project may also have potential adverse impacts during the operation of the Mantash 

gravity system. These possible impacts may include, but are not limited to, modification of natural-

ecological equilibrium of lands (salinization, alkalization, increased toxicity, absorption rate, etc.) 

due to irrigation water having been polluted by toxic substances and/or saturated by salts and other 

chemical substances; or erosion due to improper cultivation, etc. If these impacts occur, they will be 

long-term and cumulative. The likely adverse negative impacts can be prevented and minimized and 

the additional loads on natural resources can be minimized by timely and due implementation of 
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measures provided in the Environmental Management Plan (Annex A). These measures are 

specifically developed for the design, construction and operation phases of the project to address 

any of the identified negative environmental and social impact. A set of environmentally and 

socially sound clauses for civil works contracts is also developed and incorporated in the Technical 

Specifications for Mantash gravity system (Annex G). The FS/FD consultant and the construction 

consultant are responsible for implementation of the EMP and requirements of environmental and 

social clauses, as applicable. The supervisor consultant (to be hired by MCA-Armenia), the 

Environmental and Social Assessment and Oversight Consultant, and MCA-Armenia will regularly 

monitor and supervise the implementation of the measures according to the Monitoring Plan 

presented in Annex B.     

The positive socio-economic and environmental effects of the project outweigh the likely 

environmental risks associated with its implementation, given proper application of the EMP and 

World Bank policy on resettlement.  Accompanied by the training and capacity building program 

provided by the Water-to-Market activity of the MCA-Armenia program, the construction of 

Mantash gravity system will ensure greater and more efficient water availability to five communities, 

leading to increased levels of agricultural productivity. This can also lead to the adoption of higher 

value cropping patterns as well as the extension of irrigated land holdings, thereby increasing food 

security. 

1 Introduction 

The Government of Armenia has received a grant from the Government of the United States of 

America through the Millennium Challenge Corporation to support a five-year Program 

approximating USD $236 million and intends to apply part of the proceeds of this grant to fund the 

Irrigated Agriculture Project, aimed at increasing the land area under irrigated production and 

improve the overall efficiency of sourcing and water delivery to member farmers. This will be done 

through: 

- Construction of gravity irrigation schemes to convert from pump systems to gravity ones; 

- Rehabilitation of structures and stretches of main canals; 

- Renovation and resizing of pumping stations;  

- Rehabilitation of tertiary canals utilizing a 15 percent beneficiary co-investment; 

- Renovating the drainage system serving the Ararat Valley agricultural production systems 

while maintaining an optimally balanced ecosystem in the wetlands. 

The overall objective of construction of the gravity irrigation systems is to replace high energy 

consuming pumping systems with lower cost gravity systems to achieve both a reduction in water 

losses and energy savings.  It is expected that more reliable irrigation water supply will increase the 

areas under irrigated agriculture at the expense of lands that are not currently irrigated.  It is 

expected that the economic results of the gravity irrigation system will be to increase crop yields 

and the incomes of water users. 

The Mantash Gravity System is one of the gravity systems proposed to be constructed under the 

MCA-Armenia Compact Agreement. It envisages elimination of a pumping station and more 

reliable water delivery to the irrigated lands of 13 communities of Aragatsotn Marz. The 

construction works are expected to start in mid-2009 and continue for 16 months, mostly 

implemented in a way that will not disturb the irrigation of the areas adjacent to the construction 

sites. 
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This proposed project is subject to an Environmental Impact Assessment (EIA). Armenian 

legislation requires the EIA and experts’ conclusion for the construction of new infrastructure of 

this type. This is a Category B project and requires specific environmental and social studies and, if  

 

Figure 1: Location of Mantash Gravity System  

applicable, an EMP according to the requirements of environmental guidelines of the MCC3 and 

WB as its negative environmental and social impacts are expected to be site-specific and short-term 

and there are measures to prevent, minimize, mitigate or compensate these impacts at different 

phases of the project. 

                                                      
3 MCC Guidelines for Environment and Social Assessment, 2006: 
http://www.mcc.gov/countries/tool&#39;s/2006/eligible/english/03e-english-environmental_guidelines.pdf. Accessed 
in March 2009. 
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The purpose of this Environmental Impact Assessment (EIA) is to examine in detail the potential 

adverse and beneficial environmental and social impacts associated with the construction of the 

Mantash gravity system and suggest appropriate mitigation and enhancement measures as contained 

in the Environmental Management Plan. 

The EIA and the annexed EMP were prepared by the Mott McDonald, Environmental and Social 

Assessment and Oversight Consultant (ESAOC), hired by MCA-Armenia. It was prepared based 

on the requirements set by Armenian legislation and MCC’s requirements including its 

Environmental Guidelines and the WB’s Operational Policy 4.12 on Involuntary Resettlement. 

The document was prepared following intensive review of all relevant documentation and maps, 

field observations, reports of public consultations conducted during the design phase and follow-up 

discussions with design engineers by representatives of the MCA-Armenia and the ESAOC team.  

The contents of this EIA Report includes an overall review of the proposed project including 

detailed descriptions concerning (i) policy, legal, and administrative frameworks; (ii) description of 

the proposed project and its objective; (iii) existing environmental and social conditions: (iv) project 

alternatives; (v) potential beneficial and adverse impacts; and (vi) a mitigation and monitoring 

program to address impacts, including institutional arrangements. 

The EIA study, experts’ conclusion, EMP and other relevant documents will be made publicly 

available and easily accessible for all parties concerned, as it is requested by the Armenian legislation 

and MCC Environmental Guidelines. Copies of the documents will be provided to the community 

councils and be posted on the MCA-Armenia’s web-site. 

Details of the proposed design and construction of the Mantash gravity system are taken from the 

work of the Feasibility Study and Final Design (FS/FD) consultant, consortium of “Jrtuk”, “Jrarbi”  

and “Jinj” LLCs “Mantash Gravity System: Final Design Documentation” prepared under the 

Order IA-06/007, Final Design and Constuction Supervision of Eight Gravity Systems. 

2 General information 

 

Figure 2: Map of the Republic of Armenia 

The Republic of Armenia is a 

landlocked country (29,800 km2) 

between the Black and Caspian seas, 

bordered in the north by Georgia, to 

the east by Azerbaijan, on the south by 

Iran and to the west by Turkey. The 

country’s terrain is a high plateau with 

mountains with little forest land. 

Climate is highland continental with 

hot summers and cold winters. 

Armenia’s natural resources are 

molybdenum, zinc, gold, silver, lead, 

marble, granite and mineral spring 

water. 

Armenia’s population is officially 

estimated at 3,213,011 de jure 

(3,002,011 de facto) according to the 

final results of the October 2001  
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census, announced in 20034. 98% of the population is ethnic Armenian, 1.2 % Yezidi, 0.5% 

Russian, 0.3% other. Armenia’s work force is estimated at 1.24 million and the unemployment rate 

stands at 10.5%5. Employment of the work force in Armenia’s economy is described as follows: 

industry and construction – 24.5%; agriculture and forestry – 24.6%; trade – 17.3%; education – 

13.4% other -22.2%. 

The structure of Armenia’s economy has changed substantially since its independence in 1991. 

Irrigated agriculture has declined significantly due to non-operational mechanical irrigation (high 

electricity prices) and deteriorated infrastructure due to a lack of recurrent expenditure and 

maintenance. This, amongst other contributing factors, has caused severe unemployment, especially 

in rural areas. Reforms supported by international donors have been and continue to be undertaken 

to rehabilitate the economic situation in the country. 

As a result sectors such as construction and services currently replace agriculture and industry as 

the main contributors to economic growth. Other industrial sectors driving the country’s industrial 

growth include energy, metallurgy and food processing.  From January-September of 2008 the 

Gross Domestic Product (GDP) comprised USD 8.521 billion (USD 1= 305.84 AMD), with 10.4% 

growth rate. Per capita GDP was USD 2636. Volume of gross agricultural output was estimated at 

USD 1.551 billion (around 18%), a reduction compared to an average 22% in the last 5-year period.  

According to the “Social Picture and Poverty in Armenia, 2008”6 (a study prepared by the NSS), 

poverty still remains a problem in Armenia. Despite a reported 40.9% decrease in abject poverty in 

2007 as compared to 2004, 25% of the country’s population remains below the poverty line with 

123,000 people living in abject poverty. 

The Government of RA, with significant support from international institutions, continues 

strengthening its macro-economic management. This proposed project is implemented under the 5-

year Compact signed between the Governments of the United States and Republic of Armenia, 

aiming at a reduction of rural poverty through strategic investment in rural roads, irrigation 

infrastructure and agribusiness.  

3 Policy, Legal and Administrative Framework  

3.1 Legal and Regulatory Framework7      

Article 10 of the RA Constitution (adopted in 1995) guarantees protection of the environment by 

the State, the rational use and renewal of natural resources. To fulfill this obligation, the Republic of 

Armenia has adopted a number of environmental laws and regulations since its independence in 

1991 and also signed and ratified a list of international conventions and protocols. Table 1 below 

lists a number of the RA environmental laws that pertain to implementation of various components 

of the MCA-Armenia Compact. 

Table 1: A number of Environmental Laws of the Republic of Armenia 

                                                      
4 National Statistical Service of the Republic of Armenia. Official web-site of the NSS of the RA: 
http://www.armstat.am/en/. Accessed in March 2009.  
5 US Department of State, Bureau of European and Eurasian Affairs. Background Note: Armenia. Official web-site of the 
US Department of State: http://www.state.gov/r/pa/ei/bgn/5275.htm. Accessed in March 2009. 
6 Social Snapshot and Poverty in Armenia, 2008. National Statistical Service of Armenia. Official web-site: 
http://www.armstat.am/en/?nid=80&id=781. Accessed in March 2009. 
7 Official web-site of the National Assembly of the Republic of Armenia: http://www.parliament.am;  Depository of the 
Armenian legal acts:  http://www.arlis.am. Accessed in March 2009. 



 
Mantash Gravity System   ESAOC  

 

 
 

 
8 

Name of Law Year of 

Adoption 

RA Law on the Principles of Environmental Protection 1991 

RA Law on Specially Protected Areas 1991 

RA Law on Atmospheric Air Protection 1994 

RA Law on Environmental Impact Assessment 1995 

RA Law on the Protection and Use of Fixed Cultural and Historic Monuments 

and Historic Environment 

1998 

RA Law on Environmental Fees and Nature Use Charges 1998 

RA Law on Flora 1999 

RA Law on Fauna 2000 

RA Land Code 2001 

RA Law on Lake Sevan 2001 

RA Law on Complex Program for the Lake Sevan Ecosystem Restoration, 

Conservation, Reproduction and Use 

2001 

RA Code on Underground Resources 2002 

RA Water Code 2002 

RA Law on Water Users’ Associations and Federations of the Water Users 

Associations  

2002 

RA Law on Wastes 2004 

RA Law on Environmental Oversight 2005 

RA Forest Code 2005 

RA Law on Fundamental Provisions of the National Water Policy 2005 

RA Law on the National Water Program 2006 

RA Law on Inspection of Use and Protection of Land 2008 

A brief description of the main provisions of the laws that are most relevant to environmental and 

social review of the proposed construction of the Mantash gravity system is presented below.   

Law on the Principles of Environmental Protection (1991) 

The Law on the Principles of Environmental Protection outlines the environmental protection 

policy of the Republic of Armenia. Its purpose is to ensure state regulation of environmental 

protection and use within the territory of the republic. It provides a legal basis for the development 

of environmental legislation, regulating the protection and use of entrails, forest, water, flora and 

fauna, and the atmosphere. This law also grants every citizen the right to demand and obtain 

reliable information on environmental conditions. 

 

Law on Specially Protected Areas (1991) 

The Law on Specially Protected Areas outlines the procedures for establishing protected areas and 

their management. The Law defines four categories of protected areas in RA: (i) State Reserves; (ii) 

State Reservations; (iii) National Parks; and (iv) Nature Monuments.  

 

The Law on Environmental Impact Assessment (1995)  

The Law on Environmental Impact Assessment contains the standard steps of the EIA process for 

various projects and activities in Armenia. In Articles 2-5 it establishes the general legal, economic, 

and organizational principles for conducting the mandatory state EIA of various types of projects 

and “concepts” of sectoral development (e.g. energy, mining, chemical industry, construction, 
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metallurgy, pulp and paper, agriculture, food and fishery, water, electronics, infrastructure, services, 

tourism and recreation). The Law forbids any economic unit to operate or any concept, program, 

plan or master plan to be implemented without a positive conclusion of an EIA. In addition, an 

EIA may also be initiated for projects that exceed “threshold” value requirements set by 

Governmental Decree N:193 issued on March 30, 1999. The “special status” of a particular 

territory may also trigger a review of environmental impact. The Ministry of Nature Protection can 

initiate a review of environmental impact when it considers it necessary to do so. The EIA Law 

specifies notification, documentation, public consultations, and appeal procedures and 

requirements (Articles 6-11).  

 

Law on the Protection and Use of Fixed Cultural and Historic Monuments and Historic 

Environment (1998) 

The Law provides the legal and policy basis for the protection and use of such monuments in 

Armenia and regulates the relations among protection and use activities. Article 15 of the Law 

describes procedures for - amongst other things - the discovery and state registration of 

monuments, the assessment of protection zones around them and the creation of historic-cultural 

reserves. Article 22 requires the approval of the authorized body (Department of Historic and 

Cultural Monuments Preservation) before land can be allocated for construction, agricultural and 

other types of activities in areas containing monuments. 

 

Law on Flora (1999) and Law on Fauna (2000) 

The Laws on Flora and Fauna outline the Republic’s policies for the conservation, protection, use, 

regeneration, and management of natural populations of plants and animals, and for regulating the 

impact of human activities on biodiversity. These laws aim for the sustainable protection and use of 

flora/fauna and the conservation of biodiversity. There are provisions for assessing and monitoring 

species, especially rare and threatened species. 

Law on Atmospheric Air Protection (1994 and last amended in 2007) 

This Law regulates the emission licenses and provides maximum allowed loads/concentrations for 

atmospheric air pollution, etc. There is secondary legislation that establishes sanitary norms for 

noise in workplaces, residential and public buildings, residential development areas as well as 

construction sites. 

 

Land Code (2001) 

The Land Code defines the main directives for use of the lands allocated for energy production, 

water economy (water supply, water discharge, pumping stations, reservoirs, etc.), and other 

purposes. The Code defines the lands under the specially protected areas as well as forested, 

watered and reserved lands. It also establishes the measures aimed at protection of the lands as well 

as the rights of state bodies, local authorities and citizens towards the land. 

 

Code on Underground Resources (2002) 

This Code contains the main directives for use and protection of mineral resources and 

underground water, including the sanitary protection zones for the underground water resources. 

 

Water Code (2002) 

The main purpose of the Water Code is to provide the legal basis for the protection of the 

country’s water resources, the satisfaction of water needs of citizens and economic sectors through 
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effective management of water resources and safeguarding the protection of water resources for 

future generations. The Water Code addresses the following key issues: responsibilities of 

state/local authorities and public, development of the national water policy and national water 

program, water cadastre and monitoring system, public access to the relevant information, water 

use and water system use permitting systems, trans-boundary water resources use, water quality 

standards, hydraulic structures operation safety issues, protection of water resources and state 

supervision.  

 

Adoption of the Water Code in 2002 generated the need for development of a number of 

Governmental regulations and procedures, including permitting procedures, environmental flows, 

drainage water use, water alternative accounting, access to information on trans-boundary water, 

water use for fishery purposes, reservation of underground water sources, registration of 

documents in state water cadastre, public awareness and publicity of the documents developed by 

WRMA and other normative documents which provide guidelines directly linked with water and 

environmental issues. 

 

Law on Water Users’ Associations (WUA) and Federations of the WUAs (2002) 

The WUAs and federations of WUAs are established to effectively operate and maintain the 

irrigation infrastructure and provide for reliable irrigation water supply to members of the WUA, 

collect water payments and present and protect the rights of member water users. Within the 

objectives of the Association and Federation (Article 4) the following important issues from an 

environmental perspective could be mentioned: operation and maintenance of irrigation system; 

implementation of construction works and restoration of watercourses and irrigation systems; water 

supply management and pollution prevention; implementation of activities necessary to improve 

the quality of land, supporting the drainage system; providing ecological safety through preventing 

land erosion, prevention from salinisation, over-watering and promoting the protection of irrigation 

system. 

Law on Wastes (2004) 

The law provides the legal and economic basis for collection, transportation, disposal, treatment, re-

use of wastes as well as prevention of negative impacts of waste on natural resources, human life 

and health. The law defines the roles and responsibilities of the state authorized bodies in the waste 

sector. 

 

Law on Environmental Oversight (2005) 

The Law regulates the issues of organization and enforcement of oversight over the 

implementation of environmental legislation of the Republic of Armenia and defines the legal and 

economic bases underlying the specifics of oversight over the implementation of environmental 

legislation, the relevant procedures, conditions and relations as well as environmental oversight in 

the Republic of Armenia. The existing legal framework governing the use of natural resources and 

environmental protection includes a large variety of legal documents. Government resolutions are 

the main legal implementing instruments for environmental laws. The environmental field is also 

regulated by presidential orders, Prime-Minister’s resolutions and ministerial decrees.  

 

Law on Fundamental Provisions of the National Water Policy (2005)  

The Law defines a long-term development concept for protection, strategic management and use of 

water resources and water systems of Armenia. It spells out the key principles for integrated 
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management and planning of Armenia’s water sector by defining priorities and approaches to be 

addressed.  

 

Forest Code (2005)  

The RA Forest Code regulates the conservation, protection and management of forests. 

 

Law on National Water Program (2006) 

The overall goal of the Law is to provide short-term (until 2010), medium-term (2010-2015) and 

long-term (2015-2021) measures for achieving the goals and objectives defined by the Water Code, 

National Water Policy and Program. The National Water Program Law is a “living” document to 

be updated regularly. The law defines the following key measures: development of measures aimed 

at definition of the national water reserve; strategic water reserve; useable water resources and 

conservation and enhancement of the national water reserve; classification of water systems; 

development of criteria for defining the water systems of state significance;  assessment of water 

demand and supply; development of a strategy for storage, distribution and use of water resources; 

definition of measures aimed at development of water standards; volumes of ecological/minimum 

flow volumes and maximum permissible quantities of water withdrawn for consumption; 

determination of specially protected basin areas and zones of ecological emergencies and ecological 

disasters; prevention of negative impact on water eco-systems; improvement of water resources 

monitoring and pollution prevention; determination of financial requirements and proposed 

funding sources suggested for implementation of the National Water Program; ensuring public 

awareness; etc. 

 

Law on Inspection of Use and Protection of Land (2008) 

This newly adopted law provides objectives and types of effective use and protection of lands of 

the Republic of Armenia, inspection related to enforcement of land legislation and institutions, 

procedures of control, rights and responsibilities of entities controlling land use and protection. The 

law applies to all lands of the Republic of Armenia Land Fund, irrespective of purpose, ownership 

and/or right to use. 

A number of other laws and regulations will be consulted during the conduct of the EIA, primarily 

those regulating the construction sector and defining construction norms and standards (SNiPs), 

and the RA Law on property alienation for social/public and state needs (2006).  

The Republic of Armenia has signed and ratified a number of environmental conventions and 

protocols which are presented below in Table 2. Highlighted items are most relevant to this EIA 

study.  

Table 2: Overview of Environmental Conventions and Protocols signed and/or ratified by the 

Republic of Armenia8 

 Convention or Protocol, Name and Place In 
Force 

Signed Ratified Relevant  Comment 

1 Convention on Wetlands of International 
Significance especially as Waterfowl Habitat 

1975 1993 
Ratified 
by USSR 

X  

                                                      
8 Official web-site of the Ministry of Nature Protection: http://www.nature-ic.am/ccarmenia/en/?nid=365. Accessed in 
March 2009. 
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 Convention or Protocol, Name and Place In 
Force 

Signed Ratified Relevant  Comment 

(Ramsar, 1971)  

2 
Convention on Biological Diversity (Rio-De-
Janeiro, 1992) 

1993 1992 1993 x 

Re-
registere
d in UN 
1993 

3 
Cartagena Protocol on Biological Safety 
(Cartagena, 2000) 

 2000 2004   

4 
UN Framework Convention on Climate Change 
(New York, 1992) 

1994 1992 1993  

Re-
registered 

in UN 
1993 

5 Kyoto Protocol (Kyoto, 1997)   2002  

Re-
registered 

in UN 
2003 

6 
Convention on Long-range Transboundary Air 
Pollution (Geneva, 1979) 

1983  1996  

Re-
registered 

in UN 
1997 

 

7 

 

Convention on Environmental Impact 
Assessment in a Transboundary Context 
(Espoo, 1991) 

1997  1996 x 

Re-
registere
d in UN 
1997 

Protocol on Strategic Environmental 
Assessment (Kiev, 2003) 

 2003  x  

8 

Convention on the Transboundary Effects of 
Industrial Accidents (Helsinki, 1992) 

2000  1996  

Re-
registered 

in UN 
1997 

Protocol on Civil Liability and Compensation for 
Damage caused by the Transboundary Effects of 
Industrial Accidents on Transboundary Waters 
(Kiev, 2003) 

 2003    

9 
UN Convention to Combat Desertification 
(Paris, 1994) 

1996 1994 1997 x 

Re-
registere
d in UN 
1997 

10 
Convention on the Control of Transboundary 
Movements of Hazardous Wastes and their 
Disposal (Basel, 1989) 

1992  1999  

Re-
registered 

in UN 
1999 
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 Convention or Protocol, Name and Place In 
Force 

Signed Ratified Relevant  Comment 

 

11 

Convention for the protection of Ozone Layer 
(Vienna, 1985) 

1988  1999  

Re-
registered 

in UN 
1999 

Montreal Protocol on Substances that Deplete 
the Ozone Layer (Montreal, 1987) 

1989  1999  

Re-
registered 

in UN 
1999 

12 

Convention on Access to Information, Public 
Participation in Decision-Making and 
Access to Justice in Environmental Matters 
(Aarhus, 1998) 

2001 1998 2001 x  

13 

Convention on the Prior Informed Consent 
Procedure for Certain Hazardous Chemicals and 
Pesticides in International Trade (Rotterdam, 
1998) 

 1998 2003   

 

14 

Convention on Protection and Use of 
Transboundary Watercourses and 
International Lakes (Helsinki, 1992) 

1996 1999  x  

Protocol on Water and Health (London, 
1999) 

 1999  x  

15  
Stockholm Convention on Persistent Organic 
Pollutants (Stockholm, 2001) 

 2001 2003   

16 
Convention on the Prohibition of Military or any 
Other Hostile Use of Environmental 
Modification Techniques (Geneva, 1976) 

1978  2001  

Re-
registered 

in UN 
2002 

17 
European Convention on Landscape (Florence, 
2000) 

  2004   

18 
Convention on Protection of the World 
Cultural and Natural Heritage (Paris 1972) 

  1993 x  

 

19 
Energy Charter Treaty (Lisbon, 1994)   1997   

 
Energy Charter Protocol on Energy efficiency 
and Related Environmental Aspects (Lisbon, 
1994) 

  1997   

20 
European Convention on Protection of Wild 
Nature and Habitat (Bern, 1979)  

1982 2006  x  
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In addition, the proposed gravity irrigation systems are subject to the “Environmental Guidelines,” 

as published by the Millennium Challenge Corporation (MCC)9 as well as Gender Guidelines. The 

purpose of the guidelines is to establish a process for the review of environmental and social 

impacts to ensure that projects undertaken under Millennium Challenge Compacts are 

“environmentally sound, are designed to operate in compliance with applicable regulatory 

requirements and are not likely to cause a significant environmental, health, or safety hazard.” MCC 

also requires compliance with the World Bank’s Operational Policy on Involuntary Resettlement 

(OP 4.12), which is relevant for this project. 

3.2 Institutional Framework  

The roles of the government agencies10 that will be involved primarily from an environmental 

perspective in the MCA-Armenia Gravity Irrigation Systems projects are briefly presented below: 

The State Committee of Water Systems (SCWS) under the Ministry of Territorial 

Administration has a mandate of improving the management of companies engaged in water 

activities. Amongst other objectives, the SCWS promotes improvement of water services to the 

consumers and implementation of further reforms in the water infrastructure and service delivery. 

SCWM has the following functions:  participates in the development and implementation of the 

National Water Policy and Water National Program of the RA; submits to the RA Government 

annual reports on water utilization by a breakdown of sources and user companies;  executes 

authorized management of state stocks in companies engaged in commercial activities, such as 

construction of hydro-technical structures, technical operation, water supply and sewerage services 

in the areas of irrigation, drinking water, sewerage as well as in state entities which implement 

investment projects in natural and artificial water basins in the above mentioned areas with foreign 

funding. 

The Ministry of Nature Protection (MNP) is responsible for the protection, sustainable use and 

renewal of natural resources as well as the improvement of the environment in the Republic of 

Armenia. In those areas, the MNP’s authority includes overseeing national policy development, 

developing environmental standards and guidelines. The MNP implements these functions through 

the following departments: 

• Normative-Methodological Department 

• Legal Department 

• Department of International Cooperation 

• Department of Environmental Protection 

-  Division of Biodiversity and Water Resources Protection 

-  Division of Land and Atmosphere Protection 

• Department of Hazardous Substances and Waste Management 

• Department of Underground Resources Protection and Geological Monitoring 

• Division of Meteorology and Monitoring of Atmosphere Pollution 

• Division of Nature Protection and Environmental Economics 

• Division of Public Relations. 
 

                                                      
9 MCC, Millennium Challenge Act of 2003, as revised on January 20, 2006. 
10 Official web-site of the Republic of Armenia Government: http://www.gov.am/en/structure/. Accessed in March 
2009. 
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The MNP also undertakes several functions within this context through the following relevant 
subordinate bodies: 

-  Water Resources Management Agency 

WRMA with its five Basin Management Organizations is the key institution responsible for the 

water resources management including, but not limited to, the development and 

implementation of the National Water Policy, National Water Program and basin Management 

Plans; regulation of water use by issuance of permits for use of surface and ground water 

resources; assessment and classification of water resources by their use; participation in 

development of water standards  and control of application, etc. 

-  State Environmental Expertise SNCO conducts environmental assessments of designs 

for construction, reconstruction, rehabilitation and maintenance of water infrastructures 

according to the requirements of the Armenian legislation and ratified International 

Agreements and issues experts’ conclusions; 

- State Environmental Inspectorate with its 11 regional offices oversees the implementation 

of legislative and regulatory standards in natural resources protection, use and renewal; 

-  Environmental Impact Monitoring Centre monitors water and air quality of Armenia 

through its network of observation points; 

- Bio-resources Management Agency participates in the environmental impact assessment 

of designs for construction, reconstruction, rehabilitation and maintenance of water 

infrastructures, as well as the: 

- Information Analytical Center 

- Center for Waste Investigation SNCO, and 

- Center for Hydro-geological Monitoring SNCO, etc. 

 

Armenian State Hydro-Meteorological Monitoring Service of the Ministry of Emergency 

Situations conducts regular monitoring of meteorological and hydrological conditions of Armenia 

through its network of meteorological and hydrological stations and posts. 

 

State Hygienic and Anti-Epidemiological Service of the Ministry of Healthcare  is 

responsible for participation in development of sanitary norms and drinking water quality 

standards; coordination of all issues related to healthcare;  supervision of implementation of 

sanitary norms, hygienic and anti-epidemiological measures by organizations and citizens. 

 

Melioration Development Department of the Ministry of Agriculture is responsible for the 

development, implementation and coordination of annual projects on construction, operation, 

rehabilitation and cleaning of collector-drainage systems.  

 

The Ministry of Labor and Social Affairs among other things is responsible for development 

and implementation of the state policy, legislation and programs in the following areas: social 

security, labor and employment, social assistance, social assistance to disabled and aged people, 

social protection of families, women and children, etc.  

 

National Water Council, with its Dispute Resolution Commission is the highest advisory body 

within the water sector. It comprises representatives of major stakeholders from several ministries 

and is chaired by the Prime Minister. The role of the Council is the development of 

recommendations on the National Water Policy and Program and measures for implementation.  

 



 
Mantash Gravity System   ESAOC  

 

 
 

 
16 

Public Services Regulatory Commission of the Republic of Armenia 

Regulatory Commission is responsible for establishment of tariff policy in water relations and 

issuing of permits for the use of water systems.   

4 Project Description and Justification  

4.1 Objective of the Project   

Mantash gravity system is designed to irrigate the lands in the following communities of Shirak 

Marz: Mets Mantash, Arevshat, Spandaryan, Geghanist, Panik, Meghrashen, Poqr Mantash, 

Saralanj, Nahapetavan, Harich, Getap, Anushavan and Artik, which are currently served by 

“Aragatsvorogum” WUA. The system will receive water from Mantash reservoir, the useable 

capacity of which is 7.9 million cubic meters.  

The final design of the gravity system envisages the following works to be implemented: 

rehabilitation of the right and left canals of Mantash gravity system and construction of Panik-

Meghrashen gravity waterway. 

The proposed project includes rehabilitation of the right (14.2 km) and left (5.62 km) canals and 

construction of the new 2.64 km Panik-Meghrashen gravity waterway. 

According to the data provided by the FS/FD Consultant the canals are deteriorated and non-

useful where water lost comprise 60-70%. According to the information provided by 

“Aragatsvorogum” WUA, only 668 hectares of land out of 2210 hectares are irrigated because of 

high losses in the system. The works on rehabilitation of the canal include the reconstruction of the 

depleted areas, construction of weirs in the necessary areas of the canal, which will enable 

improvement in the management of water resources and construction of a protective dam on the 

right canal at sections DM 28+02 and DM 42+85 designed against sediments and solid wastes.  
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Figure 2: The scheme of Mantash Gravity System 

The construction of Panik-Meghrashen gravity pipeline will enable the elimination of the pumps 

located in Artik pumping station that supply water to Meghrashen irrigated lands. The technical 

condition of the pumps is satisfactory, the pumps are installed in proper conditions, however the 

building where they are located does not belong to “Aygabatsvorogum” WUA. The building of the 

pumping station is on the balance of “Vorogum” CJSC, which is authorized to alienate that asset at 

any time convenient. The pumping station is fed from Karnut reservoir by a 16 km canal; the water 

flows through a D=500 mm and l=7000 m pipeline. The elimination of the pumping station will 

allow an annual saving of 811 thousand m3 of water in Karnut reservoir and save another 408,740 

KWt/hour of electricity, as well as terminate the operation of the intake basin canal with D=500 

mm and l=7000 m long pipeline.  

The implementation of the project will enable the irrigation of 2210 hectares of land in 13 

communities of Shirak Marz. The left branch of the canal will serve 615 and the right – 1595 

hectares of land respectively. Instead of 220 hectares that were irrigated mechanically in the past, 

320 hectares of arable lands, including 75 hectares and 245 hectares of land in Panik and 

Meghrashen communities respectively will be irrigated by gravity. 

The Mantash gravity system will be fully provided with the required water from Mantash reservoir, 

from which the water is released into Mantash River.  

During the design of Mantash gravity system, the FS/FD consultant carefully conducted a topo-
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geodetic survey of the area to be served by the gravity system.  The pipeline route was mapped 

using a 20m edge on each side of the route. The following points were considered during the topo-

geodetic works: 
- selection of route and its location, considering route feasibility in relation to the actual 

urban environment, land ownership and marking of boundaries throughout the whole 

length of the route; 

- environmental considerations; 

- avoiding the issue of encroachment on farming lands which might require compensation or 

relocation and providing for safety in case of emergency; 

- providing favorable conditions for operation; 

- selection of routes consistent with other components of the newly designed system and 

with other civil infrastructure of the region; 

- minimization of hydro-technical structures; 

- keeping the existing irrigation systems in operational mode during the construction phase; 

- avoiding the threat of creating new landslide area, minimization of earthworks; 

- flood protection measures.    

4.2 Description of Proposed Project Activities 

Implementation of the proposed Mantash gravity system consists of two parts:  

1. Rehabilitation of the left and right branches of the Mantash gravity system,  

2. Construction of Panik-Meghrashen gravity pipeline.  

The gravity system plans the irrigation of the lands in the following communities: 

N: Communities Area, 

hectares 

Right wing 

1. Mets Mantash 199 

2. Geghanist 108 

3. Arevshat 164 

4. Spandaryan 175 

5. Panik 267 

6. Meghrashen 682 

Total 1595 

Left wing 

7. Poqr Mantash 184 

8. Getap 82 

9. Anushavan 101 

10. Saralanj 63 

11. Nahapetavan 39 

12. Harich 46 

13. Artik 100 

Total 615 

Grand total 2210 

1. Left and right canals 
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The rehabilitation of the existing canals of Mantash gravity system will be implemented in 

accordance with the current structure of the network. No rehabilitation is planned to be carried out 

at the intake structure, as it is in a satisfactory condition. The following is designed to be 

implemented: 

• Cleaning of the external surface of concrete on slopes and bed; 

• Filling of the cavities formed in slopes and bed with B7.5 class concrete; 

• Covering the canal bed with 10 cm thick B12.5 class concrete, on the existing concrete; 

• In segments with trapezium section covering the slopes with 10 cm thick B 12.5 class 
concrete, on the existing concrete; 

• On slopes with vertical section (mainly tuff masonry) covering the walls with 10 cm thick B 

12.5 class concrete, fixing poles in the existing walls in advance with ∅10AI reinforcement 

and use reinforcement ∅6AI, to make the connection between old and new concretes 
more reliable; 

• Planning cross seams an the whole length at 4m distance from each other; 

• Repairing outlets and installing new valves; 

• Under the existing bridges the canal is to be rehabilitated in the same manner, as on the 
whole length; 

• There are outlets, entry of which is about 10 cm higher than the canal floor. For the cases 
when the water amount is low, it is planned to construct backwater walls directly after the 
outlets, with 10 cm height, to increase the water level in the canal. Holes are to be made in 
the walls to let the head water flow to tail water; 

• Filling of the cavities formed in slopes and beds with B7.5 class concrete; concrete amount 
is determined in 3% of the concrete work volume; 

• Some segments of the right sight canal are covered with (3x1.5)m r/c precast slabs. In 
these segments dismantling and afterwards mounting of the slabs is planned, replacing the 
deteriorated slabs with new ones. Behind the slabs a preparatory B 7.5 class concrete layer 
is to be prepared; 

• Implementing rehabilitation works for Mantash right and left canals in accordance with the 
presented drawings. 

 

2. Panik-Meghrashen gravity pipeline 

The newly constructed pipeline starts from the right canal at DM 134+63. The length of the 

pipeline is 2643 m. It is designed to irrigate a land area of 320 hectares in Panik and Meghrashen 

communities, including 75 hectares and 245 hectares in Panik and Meghrashen communities 

respectively. According to the calculations made in the previous design, the maximum irrigation 

demand for Panik community of 75 hectares is 45 l/sec., whereas for Meghrashen 245 hectares the 

demanded quantity is 144 l/sec. The designed capacity of the pipe is 189 l/sec. 

The following was considered while selecting diameter of the pipeline: the divisors of Panik 

community are at DM6+22 and DM12+42 of the pipeline. The maximum capacity of the pipeline 

before DM12+42 is 189 l/sec., and in the section starting from DM12+42 to the point the junction 

with Artik pumping station located in Meghrashen community is 144 l/sec. Taking into account the 

aforementioned parameters the FS/FD Consultant has designed the newly constructed pipeline 

with the following parameters: 

• l=1242 m, Q=189 l/sec., D426x4 mm, 1000i=6.64 m, ∆h1=9.07, V=1.40 m/sec.; 

• l=458 m, Q=144 l/sec., D377x4 mm, 1000i=7.73 m, ∆h2=3.89, V=1.39 m/sec.; 

• l=943 m, Q=144 l/sec., D325x4 mm, 1000i=17.6 m, ∆h3=18.36, V=1.9 m/sec.: 
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Water intake is carried out through the intake structure. Water is received by means of 80x80 0.5B 
surface valve. Afterwards it flows through the “Yartsev” type meter and through the water intake 
basin enters the pipeline. 
 
The following structures are installed on the water pipeline: 

• Two water outlet chambers designed for irrigation of 75 ha lands in Panik community; 

• 5 overflow chambers designed for emptying the water pipeline; 

• 3 air chamber through which the air accumulated in the pipeline will be removed. 
 
The outlet, air and overflow nodes are to be installed in reinforced concrete precast D=1500 mm 
chamber. 

The right canal passes the community owned pastures within the alienation zone of the exisitng 

canal and the streets of Arevshat and Spandaryan villages. The left cases passes Poqr Mantash, 

Saralanj and Nahapetavan communties within the alieantion zone of the exisitng canal. 

The construction works of the Mantash gravity system will be carried out within the administrative 

areas of Mets Mantash, Arevshat, Spandaryan, Panik, Poqr Mantash, Saralanj, Nahapetavan, Harich 

and Meghrashen. The rehabiliation works of the left and right canals of the system will  be 

implemented within the alieantion zone of already the existing network. The construction of Panik-

Meghrashen new pipeline will be carried out within the administrative boudanries of the two 

communities on the rocky pastures. A temporary land use will be required for the construction 

phase. A Resettlemenr Action Plan will be developed to address this issue.  

The locations of the intake and other structures, the quantity, types and measured flows are agreed 

with the WUA, and are shown on respective schemes. 

The project implmentation process will use the local intercommunity roads. 

The construction will last for 16 months, during irrigation-off season.(irrigation season includes of 

June, July, August, Spetember). According to data provided by the FS/FD Consultant, the 

construction works shall be implemented in three construction sites 

Constuction camps wil be organized including an area for temporary structures, drinking water 

tank, as well as storage areas for construction material and waste. The temporay structures/the 

camp shall be installed in parallel with the stretch, where the construction works will take place.  

The machinery and the equipment to be used in the process is shown in the table below: 

 

Table 3: Temporary portable structures, machinery and equipment needs  

# Type Capacity Number 

1. Dump truck 7 t 2 

2. Backfilling truck 6 t 1 

3. Pipe installer (pipe placer) 10 t 1 

4. Excavator 0.5 m3 1 

5. Bulldozer 170 

horsepower 
1 

6. Concrete mixer - 1 

7. Bucket 0.8 m3 1 
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8. Vibrators - 2 

9. Access bridge - 1 

10. Welding device - 2 

11. Compressor - 1 

The rehabilitation works shall be carried out within the alienation zone, and the construction of the 

new pipeline shall take place within a 10 m zone at the right and left sides of the waterway, which 

was agreed with the impacted Panik and Meghrashen communities. The duration of the 

construction is 16 months; the maximal number of employees is 66 people, including 6 engineers.  

The construction shall be carried out in accordance with the norms and standards shown in Table 

4.  

Table 4. RA construction norms and standards to be used during the construction works 

Numeration  Name 

Building Code I-3.01-06 Organization of construction works 

SNiP 3.01.03-84 Geodetic works in the construction  

SNiP 3.02.01-87 Ground base constructions, fundaments  

SNiP 3.04.01-87 Proofing and repairing coverings  

SNiP 3.03.01-87 Bearing and covering constructions  

SNiP 3.04.03-85 
Building constructions and defense of the construction from 

corrosion  

SNiP III-42-80 Highway pipelines  

SNiP 2.0.6.01-87 Hydro-technical constructions, main provisions of the design  

SNiP 2.0.6.03-85 Reclamation projects  and constructions  

SNiP 3.0 7.03-85 Reclamation projects  and constructions  

SNiP 3.0 7.01-81 Hydro-technical river constructions  

SNiP 2.0 3.11-85 Protection of building constructions from corrosion   

SNiP 2.0 6.08-87 
Concrete and reinforced concrete constructions of the hydro-

technical constructions  

The route of the proposed Mantash gravity system has bee agreed with all affected communities 

(the copies of the agreements are shown in Annex F) and will pass through the following land 

areas:  

• Mantash right canal 

The intake is located in the Mantash River gorge, approximately on an altitude of 2220 m. 

DM 0+00- DM 5+00 section passes over the Mantash River gorge. After it enters the 

administrative area of Mets Mantash community, crosses Artik-Aparan highway at DM 

61+21-DM 61+33. At DM 5+00-DM 61+21 canal passes the rocky pastures and 

privatized lands. In this area, except the Mantash River gorge, the canal has a 8 meter 

alienation zone. There is no canal at DM 38+10-DM 42+95 section where the water flows 
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through the natural bed. At DM 61+33-DM 142+00 the canal passes through Mets 

Mantash, Arevshat, Spandaryan and Panik villages, where it has the 8 meter alienation 

zone. 

• Mantash left canal 

The water is taken at DM 2+05 of the right canal. It flows through a 400 mm dyke and 

passes high altitudes of the Mantash River gorge left bank. DM 10+00-DM 56+14 stretch 

of the canal passes stony pastures and has 8 meter alienation zone.  The left canal passes 

the administrative areas of Por Mantash, Saralanj, Nahapetavan and Harich communities. 

• Panik-Meghrashen gravity pipeline 

The designed 2643 m long pipeline with 400-300 mm diameter starts at DM 131+63 of the 

Mantash right canal.  2230 m stretch passes the stony pastures of Panik community and 

413 m – similar lands of Meghrashen community.  A 10 m wide alienation zone was agreed 

with the Panik and Meghrashen communities to be allocated for the construction works of 

the pipeline. 

 The regional development projects currently implemented and planned in the project affected were 

carefully studied and considered while designing the Mantash gravity system which allows for 

harmonization of the proposed project with the regional development trends and the assessment of 

cumulative impacts. 

4.3 Description of the environment of the project area  

Climate 

The Mantash gravity system affected area has moderate climate with long warm summers and cold 

winters. The absolute maximum air temperature is 370C. The absolute minimum air temperature is -

260C.  Annual precipitation is 582 mm, winds of Eastern and Western direction with velocity of 2.5 

m/sec are dominating, and winds with force of 27m/sec are possible once in 20 years. The 

thickness of snow cover reaches 80 cm; pressure is 70 kg/m2. Land freeze maximal depth reaches 

110 cm. 

Mantash reservoir is located on the slopes of Aragats volcanic mountain ridge at 2550 m altitude 

and has moderately cold climate. Though there are no meteorological stations in the areas directly 

adjacent to the reservoir area, we can judge about the climatic conditions based on the data from 

Aragats (3229 m) and Artik (1750 m) meteorological stations. Average height of the snow cover in 

Artik is about 16 cm, and the maximum height is 22 cm. For Aragats region this comprises 166 and 

236 cm respectively. Average annual precipitation in Artik comprise 570 mm and in Aragats 1065 

mm. Most part of precipitations falls during spring. Average air humidity in summer in Artik 

comprises 55-60% and 70-75% in winter. The same applies to Aragats region.  

 Geology 

The area of the designed gravity system is located in the North-Western part of Aragats mountain, 

at high and low elevations of north-western eroded slopes. According to the geological map of 

Armenia the geological profile is formed by Miocene Oligocene volcanic layers of the Armenian 

highlands, as well as the volcanic tuff from Artik and Yerevan areas. From the seismicity point of 

view the area is classified as quaternary and tertiary volcanic (eruptional and extrusion zones), 

within quartiary lava and tuff areas. 

Hazardous physical geological processes and phenomena occurring in the area are presented 
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through the surface waters, in separate areas (river beds and valleys) by bank and bed erosion, by 

stony and mined areas, movement and sliding of small land areas. The rivers of the area are also 

considered mudflow, marshlands and wetlands are possible to occur in downstream areas. 

Landscape and geomorphology  

From a geomorphological structure viewpoint, the area under consideration is spread on the 

diluvial slopes of Aragats Mountain’s northern parts of medium altitude, which is cut in some parts 

by rivers or marginal to well expressed relief type temporary flows. The irrigated lands are flat 

enough with a rather strong vegetative cover of 0.2-0.7 meters and the interim territories, pastures; 

rocky areas are complicated by mounds and hills which are mainly composed of basalt 

accumulations. The arable lands are on slightly inclined planes and slopes with wavy and wavy-hilly 

relief.  Grasslands occupy slightly inclined (4-100) slopes and have wavy-hilly relief variations. 

Pastures are on the slopes with different gradients and elevations characterized by rolling hill 

landscape channeled by numerous landslides and gorge-ravine network.  

Soils and land use 

The area of Mantash gravity system is located in Artik region of the RA Shirak Marz, in the middle 

flows of Mantash River. The climate is arid, which is genetically black carbon soils. According to 

the cadastre categorization the area is located in Akhuryan-Spitak assessment zone. 

The soils of this area have high clay and clay-sand content, by capacity around 40% of the area have 

40-60 cm fertile layer, about 42% of the land has 0-39 cm, the rest are of high capacity >60 cm. 

The soils are mainly stony and weakly stony. There are separate areas that have medium level of 

density; the high stoniness level is on about 20% of the territory. 

Erosion is weak in the fertile lands of the project area, medium erosion levels are recorded only on 

separate slopes. Medium and high levels of erosion are registered upstream the project area, the 

reason for which are the flows formed from rain and snowmelt. The river beds in valleys have such 

phenomena only in forms of riparian or in-bed erosion. 

The highland black soils are characterized with clear separation of genetic layers and significant 

composition of humus. These are considered soils with average and satisfactory humus content, 

where the humus makes 4.67-8.97%. These lands basically have neutral or sometimes slight alkaline 

reaction, the pH is 7.0-:7.7.  

The black soils of the area are characterized with lower absorption capacity (35-55 mg per 100g of 

soil), high level of aggregation and high potential of formation. From the hydro-physical properties 

perspective these lands are describes as the best.  

The agricultural lands of the project area do not have salinity, alkaline reactions, swamping, and 

toxic pollution. The ecological condition of soil directly depends on the chemical composition and 

level of mineralization of irrigation water applied.  The irrigation water for Mantash gravity system 

is taken from Mantash reservoir. About half of the water in Mantash reservoir is used for drinking 

water supply to Artik and the surrounding communities. This water is regularly sampled for  

analyses. This water is not polluted by organic pollutants or mineral concentrations and can not 

negatively impact the ameliorative condition of the irrigated lands. 

No salinized lands, saline ground or surface waters were observed in the project affected area. 
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Hydro-geological conditions 

In terms of hydro-geology the area is within the Akhuryan-Hrazdan quaternary and tertiary volcanic 

layers, in sub-lava landscape inclinations, within high capacity sub-lava and mid-lava compositions. 

The area us rich with sediments and volcanic formations, with separate outflows of ground waters, 

formation of surface water sections and swamps. The ground waters are inked with volcanic 

minerals and formations (in the river valleys), the waters linked thereto are deeper than 5.0 meters; 

and the waters linked with sedimentation flow out to the surface thereby. 

Engineering-geological conditions 

The engineering-geological conditions are characterized by 8 engineering-geological elements 

(layers). These were defined by the FS/FD Consultant in the result of topographic studies, field 

works, implemented for the purpose of assessing the engineering-geological specialties of the area 

of Mantash gravity system in Shirak Marz.  

The following soil layers have been separated in the investigated area: 

Layer N 1. Asphalt concrete cover on preparatory gravel and grit layer, spreading is limited, the 

thickness is 0.2-0.3m; Layer N 2. Filler soils, not compacted, detritus type, with scarce coarse 

material, with the mixture of clay soil up to 20%, spreading with construction garbage in 

constructed areas, thickness is 1.0-2.0m. Layer N- 3. Vegetable soil of loamy soil composition, with 

content of grit and seldom coarse soil, spread far and wide, the thickness is 0.2-0.5m; Layer N 4. 

Brown loamy soil, with grey tint, hard and semi-hard density, sometimes plastic, with content of 

detritus, fine grit, sometimes coarse soil up to 15%, soil is macro-porous, slightly damp and damp, 

spread in lower parts of the area and in plough lands, partially in constructed areas, the thickness is 

1.0-4.0m; Quaternary diluvial- proluvial formations. Layer N 5. Pebble gravel soil with pebble 

content consisting of volcanic rocks, with, sand and loamy filler up to 25%, sand sub-layer, middle 

density, the filler is slightly damp and water saturated, spread in river beds and valleys, the thickness 

is 1.5-4.0m; Layer N 6. Pebble gravel coarse soil of volcanic rocks, with clay and sometimes sand 

filler up to 30%, clay and sand sub-layers, middle density, sometimes cemented, the filler is slightly 

damp and damp, spread far and wide, the thickness is 2.5-3.5m; Layer N- 7. Coarse soils with 

detritus, volcanic and volcanic sediment rocks, with loamy soil and sand filler up to 10-15%, middle 

strength, the filler is slightly damp and damp, spread on eroded-weathered slopes, the thickness is 

1.5-3.0m; Layer N 8. Basalt, andesite-basalt, variegated, porous, cavitated, coarse, fissured, slab 

schist, with volcanic sand, slag nests, streaks, slim cover and sub layer, of middle hardness, with 

radical configuration, spread far and wide, the thickness is 10.0m, § 20³ and 20µ ; 

Seismic stability  

According to the RA laws and regulations on construction, Article II-2-02-94, and following the 

map of the Republic of Armenia on seismic zoning11, the impacted area is located is zone III, with 

a velocity of 0.4 g.  

 

 

                                                      
11 National Atlas of Armenia, Yerevan, 2007. 
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Hydrology 

Two hydrological posts were operating on river Mantash. One of them was located at 51 km 

distance from the river mouth, at several hundred m distance from the Mantash reservoir 

headwater, catchment basin of which covered an area of 16.5 km2. Data provides river run-off by 

month and by season and the values of different probabilities. This post operated after 

commissioning of Mantash reservoir during 1967-73. The other hydrological post operated before 

the reservoir launching, and for a few years after it, (see Preliminary Design). It was located in the 

area of Mets Mantash village, 35 km far from the river month, water catchments of which covered 

about 38.5 km2.  

The Preliminary Design12 by the FS/FD Consultant presents the values of hydrological post flows 

before the reservoir operation and after it. Both average monthly and seasonal values, as well as the 

probabilities for different years are also described. Mantash reservoir has been operated since 1967. 

Its total volume is 8.2 million m3, useful storage is 7.9 million m3. The water mirror surface covers 

76.9 ha area.. River Mantash is the feeding source of average annual water amount flowing from 

river Mantash into the reservoir is about 16.81 million m3. Flow transmitted from river Geghadzor 

is 4.1 million m3. 

Environmental flow after the reservoir is generated at the expense of the dam filtration and 

underground water infiltration. Downstream the reservoir, the environmental flow is generated at 

the expense of the dam filtration and underground water feeding. 

Table 5: Annual flow dynamics of Mantash reservoir 

Name 
Average monthly flow, million m3 

Total 
I II III IV V VI VII VIII IX X XI XII 

Flow from 

Mantash River to 

the reservoir 

0,94 0,85 0,96 1,11 1,58 2,62 1,85 1,23 0,96 0,99 0,93 0,99 

15.01 

Irrigation water 

demand 
0 0 0 0 0 1,77 3,016 2,558 0,437 0 0 0 

7.781 

Drinking water 

demand 
0,48 0,44 0,48 0,47 0,48 0,47 0,48 0,48 0,47 0,48 0,47 0,48 

5.68 

According to the final report of the FS/FD consultant, the water balance in Mantash reservoir 

allows the assumption that in case of 75% of capacity the project on Mantash gravity system 

provides for the irrigation of 2210 hectares, as well as satisfies the water demand for Artik and the 

surrounding communities. 

The water required to irrigate the existing and designed lands under the command of Mantash 

reservoir through the Mantash gravity system is summarized in the table below. Detailed 

calculations of irrigation water requirements per affected communities are presented in the final 

report of the FS/FD Consultant. 

                                                      

12
 Mantash Gravity System: Preliminary Design. Yerevan, February, 2009. 
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Table 6: Water demand for Mantash gravity system  

N: Community 

Irrigated area, hectares Irrigation water demand 

Demand in the 

field 

Demand in the 

reservoir 

Planned Actual 
thousand 

m3/year 
l/sec. 

thousand 

m3/year 
l/sec. 

Right canal 

7781 1226 

1. Mets Mantash 199 90 452 74 

2. Geghanist 108 65 284 40 

3. Arevshat 164  80 377 61 

4. Spandaryan 175 68 535 82 

5. Panik 267 55 741 137 

6. Meghrashen 682 65 2138 333 

Total 1595 423 4527 727 

Left canal 

7. Poqr Mantash 184 70 429 69 

8. Getap 82 30 255 39 

9. Anushavan 101 40 319 50 

10. Saralanj 63 25 146 24 

11. Nahapetavan 39 18 89 14 

12. Harich 46 32 111 17 

13. Artik 100 30 318 51 

Total: 615 245 1667 264 

Grand total: 2210 668 6194 991 

In average about 7.781 million m3 of water annually is required for irrigating the designed 2210 ha 

by the gravity system.       

Biodiversity 

Flora 

In areas located from the area of village Mets Mantash till 2200 m altitude the plants are lawn-

steppe, where plant cover is represented by steppe and lawn species. Festuca ovina, Sh. F. valesiaca, 

Bromus variegatus, Phelum phleoides, Koeleris cristata and other species are spread here. The areas 

at altitudes of 2300-2800m are covered by Alpine valleys, which have various species and are 

covered to various extents by various plants. 

Natural forage herbs are represented by dry cereals and grain-crops, poecilophyllous, wet cereal-

butterfly, deciduous, bush and high-grass species. Depending on land and climatic conditions, here 

Festuca varia, Poa longifolia, P.alpina, Phleum alpinu occurs. Alpine vegetation season generally 

starts at the end of April and in the beginning of May. Vegetation fluctuation takes place very 

promptly. As soon as the snow on slopes is melt, everywhere Gagea L., Scilla, Muscari L., 

Ornithogalium L., Puschkinia L., Draba L., flowers appear. This period is not long lasting, however 

some species continue to flower for some time (for example Draba flowers until August). After 

some time massive blossoming of Ranunculus begins and the lawns ae covered by bright yellow 

flowers. This period lasts until mid June, when the yellow color is replaced by blue-violet of 
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Myosotuis alpestris flowers. During this period grass cover is variegated, related to the flowers of 

Redicularis, Trifolium and Anemone plants. 

Land of Alpine valleys is of mountain-valley type, in some places with thick vegetative cover. In 

some places the lands are stony. 

Fauna 

Unlike plants, animals are movable and have wide inter-zonal habitat and can spread in different 

landscape zones. Here Vertigo substrata, Euxina somchetica, Caucasian olophrum, Pterostrichus, 

saddle and steppe sagas are spread. Among mammals the following species occur here: Lepus 

europaeus, Vulpes vulpes, Canis lupus, Muridae, Microtinae. Herpenthofauna here is poor, mainly being 

represented by Lacerta valentini, Vipera darevskii, Vipera erivanensis species. Among birds Passeriformes and 

Falconoformes are spread.  

Mantash reservoir, as well as river Mantash is ranked to the fishery basin class; while developing 

their environmental documents and implementing hydro-economical activity, it is necessary to 

follow the RA water basin fish industry norms (RA Ministers’ Council decision № 687 as of 19 

December 2001). 

 

There are no specially protected natural areas (SPNA) within the project affected area. The nearest 

SPNA is “Aragats Alpine” state protected area which is located at 3200- 3500m on Aragats 

Mountain and covers 300 ha area. The protection target is Lake Qari and adjacent Alpine valleys. 

The project will not have any impact on the protected area. 

Socio-economic conditions 

The designed Mantash gravity system program is implemented within the territory served by 

“Aragatsvorogum” WUA of Shirak Marz. The project beneficiaries are 13 communities. In order to 

identify the socio-economic conditions of the impacted community interviews were held with 70 

families in the mentioned 13 communitites. The socio-economic conditions in the impacted 

communities are presented in Table 7. 

Table 7: Project implacted communities 

# 
Impacted 

community  

Population
13  

Men/Women 

%  

Households  Number of 

household 

members 

Number of 

beneficiary 

households  

1.  Artik  16000  53/47 5200  3.4  1404  

2.  Mets Mantash  2365  53/47 708  3.5  125  

3.  Poqr Mantash  2476  51/49 591  3.7  190  

4.  Spandaryan  1697  44/56 460  3.7  160  

5.  Panik 3112  51/49 767  4.1  130  

6.  Geghanist  1170  53/47 326  3.6  65  

7.  Meghrashen  1498  53/47 365  4.0  70  

8.  Arevshat 2025  52/48 670  3.0  123  

                                                      
13 National Statistical Service of the Republic of Armenia. Marzes of the Republic of Armenia in Figures, 2008.  Official 
web-site of the NSS of the RA: http://www.armstat.am/en . Accessed in March 2009. 
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9.  Saralanj  1192  51/49 320  3.7  90  

10.  Nahapetavan  1112  54/46 250  4.4  108  

11.  Harich 1250  50/50 409  3.7  97  

12.  Getap  788  48/52 249  3.3  67  

13.  Anushavan  2196  50/50 663  3.3  185  

The main occupations in almost all of the households in the communities are land cultivation and 

cattle breeding. Mainly wheat, potatoes, vegetables and multi-annual crops are cultivated. The 

production from the aforementioned activity is mainly used in food. Because of low income from 

agricultural activity and lack of alternative employment opportunities many capable residents of the 

community leave their homes for foreign countries. They usually spend about 6-8 months abroad, 

especially in Russian Federation. They work abroad and support their families financially, so 

women are left to deal with agricultural tasks in the homes. 

The income from agricultural activity is quite low and hardly satisfies the needs of the children.  

13% of the rural communities have not been able to irrigate their lands because of lack of water, or 

distance to the land plot and partially because of low quality of production. Sources of income of 

the surveyed households vary and can be described as follows: 37% of the households get their 

income from agriculture; 26% - from pensions paid to the elder generation; 25% - work abroad; 

and from salary and trade incomes 12%. According to the responses of the surveyed households, 

their average annual income is estimated as follows: 43% said that the rehabilitation of the irrigation 

system shall improve the socio-economic conditions, 28% said that it will change nothing, as the 

price for water will increase, the rest could not assess the results. 

Data on the minority groups is presented for Shirak Marz with an assumption that this picture is 

typical for the affected communities and described as follows: Yezidis – 0.35%, Russians – 0.38%, 

Ukrainians – 0.08% and others – 0.19 % of total population. Minority groups in Armenia enjoy 

equal rights with ethnic Armenian population. It is anticipated that these groups will equally share 

benefits from the construction of Mantash gravity system. 

5 Project Alternatives  

Project alternatives are considered from two perspectives.  First, the “No Action” alternative is 

considered from the perspective of not developing the Project.  Second, two alternative project 

development scenarios are examined in the Feasibility Study to arrive at a “Final Design” for the 

construction of the Mantash gravity system that has minimal adverse environmental and social 

impacts, achieved at the least cost.  Both perspectives are described below. 

5.1 “No Action” Alternative 

The “No Action” alternative refers to a situation in which the Mantash gravity system is not built.  

As might be expected, a without project scenario has negative socio-economic and environmental 

consequences. In view of the continuing deterioration of existing irrigation facilities one can only 

expect the conditions to worsen.  The “No Action” alternative for the gravity system would 

include:  

•  Further deterioration of existing infrastructure; 

• Reduction of irrigated area; 

• Increase in operation and maintenance cost; 
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• Deterioration of the soils’ physical-chemical conditions; 

• Reduction of irrigated arable lands; 

• Reduction of income of the rural population; 

• Increased migration from rural areas. 

Further, the No Action Alternative does not achieve the goals of reconstruction and rehabilitation 

of the dilapidated irrigation infrastructure needed to improve agriculture and reduce poverty in the 

affected area. For these reasons, the No Action Alternative was not considered further.   

5.2  Proposed alternatives 

The FS/FD consultant examined several project options for the Mantash gravity system based on 

alternative designs using the following technical, social and environmental parameters: 

• Hydrological and water economy investigations and water availability at water sources; 

• Financial and economic analysis of alternative designs; 

• Utilization of existing pipes as a component of the design 

• Social-economic investigations to determine viewpoints of those impacted by the system, 

expectations regarding the construction of the system, household socio-demographic 

characteristics and alternative sources of income; 

• The status and concerns of owners based on a name-list of land owners along the whole 

gravity system route and adjacent areas. 

The first preliminary alternative for the Mantash gravity system envisioned the construction of a 

main pipeline with the following parameters: D=900 mm, L=280m, D=700 mm, L=996m, D= 600 

mm, L=2524m and D=500 mm, L=2053m length steal pipeline for receiving water from Mantash 

reservoir, passing 5853 m of territory and flowing into the designed divisor. The maximal capacity 

of the pipeline is 1226 l/sec., and the annual water demand is 7.781 million m3. After the flow is 

divided into the left and right canals which bring the water to the residential areas by irrigating 2210 

hectares in total (including 1595 ha by the right canal and 615 ha by the left canal). The length of 

the right canal is L=13152m. The maximal flow is 856 l/sec., the annual water demand is 5.391 

million cubic meters. From this branch a pipe with length of L=2643m supplies water to 

Meghrashen community, thus terminating the operation of Meghrashen pumping station. 

The length of the left canal is L=3340m. The maximal flow is 316 l/sec., the annual water demand 

is 2.0 million m3. 

The second preliminary alternative for the Mantash gravity system envisages the design of the 

aforementioned main pipeline, the divisor, then the right branch – a pipeline, whereas the left 

branch will comprise a complete rehabilitation of the existing canal. 

The analysis did not justify any of the options, because of large financial investments and partial 

transition to the gravity irrigation. 

The limitations of the options considered led the FS/FD consultant to consider various 

configurations of the existing facilities and pipelines combined with new pipelines, with different 

intake, off-take structures and alternative routes, calling for alternative quantities of water off-take 

from the water sources.  Based on calculations and analyses of these various configurations the 

FS/FD consultant recommended the final option. 
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5.3 Justification of the selected option 

The final design of the Mantash gravity system envisages providing irrigation water to the irrigable 

lands (2210 ha in total) of the 13 communities of Shirak Marz to be implemented through the right 

and left branches/canals of the system and newly constructed Panik-Meghrashen pipeline. 

Irrigation water obtained from the Mantash reservoir is to be provided by the right and left 

branches of the gravity system to the community lands of Mets Mantash, Geghanist, Arevshat, 

Spandaryan, Panik, Meghrashen, Poqr Mantash, Getap, Anushavan, Saralanj, Nahapetavan, Harich 

and Artik. For the purposes of providing water to Meghrashen community and terminating the 

operation of Artik pumping station, the Panik-Meghrashen gravity pipeline is designed, which is fed 

from the mouth of the right side canal (DM 131+63) and joins Artik pumping station pipeline after 

passing 2643 m. The pipeline continues and joins Meghrashen irrigation network. The waterway is 

designed for irrigating 320 hectares of land in Panik and Meghrashen communities, including 75 

and 245 hectares in Panik and Meghrashen, respectively. The main technical parameters of the final 

design can be briefed as follows:   

Table 8: Main technical parameters of the Mantash gravity system  

N: Name 
Measurement 

unit 
Parameter 

1 Area subject to gravity irrigation  hectares 2210 

2 Water required for irrigation 
million m3 

l/sec. 

7.781 

1226 

3 Annually saved electricity 1000 KW/hrs. 408 

4 Capital investment thousand USD 953 

5 Economic rate of return % >12.5% 

6 Duration of constriction months 16 

Table 9: Areas of beneficiary communities to be irrigated by community 

 

N: 

 

Community 

 

Population 

Agricultural lands (by 

the cadastre), hectares 

Area irrigated after 

the project 

implementation, 

hectares 

1 Mets Mantash 2365 2439 199 

2 Geghanist 1170 1120 108 

3 Arevshat 2025 1365.9 164 

4 Spandaryan 1697 445 175 

5 Panik 3112 912.2 267 

6 Meghrashen 1498 1406.1 682 

7 Poqr Mantash 2476 660 184 

8 Getap 788 310.7 82 

9 Anushavan 2196 912.3 101 

10 Saralanj 1192 1401.5 63 

11 Nahapetavan 1112 544 39 

12 Harich 1250 1878 46 

13 Artik 16000 1973 100 

 Total 36881 15367.7 2210 
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Social, economic and financial studies conducted at the preliminary and final design stages of the 

project prove that social and economic gains, which are cumulative, outweigh the potential negative 

consequences of the “No Action” alternative. The likely negative environmental impacts, which are 

described in detail in the following sections, are expected to be short-term and localized during the 

construction phase of the project. These can be mitigated by a timely and proper implementation of 

the mitigation measures presented in the EMP (Annex A). The expected positive impacts are 

envisaged to be enhanced by implementation of the measures recommended in this document. 

6 Beneficial and Adverse Impacts   

Replacement of the existing pumping station under the Mantash gravity system will bring positive 

changes to delivery of irrigation water and water users will more easily obtain the required quantity 

of irrigation water in a timely manner. In addition, there will be significant cost savings from 

reduction in energy use, including ecological benefits through prevention of atmospheric pollution 

and emission of greenhouse gases associated with energy consumption. The elimination of the 

undependable pumping station should increase the reliability of irrigation water resources, thereby 

increasing farmer incentives to expand irrigated agricultural production. The expected overall 

positive environmental and social impacts from the construction of Mantash gravity system will be 

long-term and cumulative in nature, ultimately contributing to the increased social and economic 

benefits of the communities affected and in general reducing the pressure on marginal areas. These 

positive gains will be enhanced by the adoption of more effective on-farm management practices 

with the assistance of a Water-to-Market component of the MCA-Armenia Compact and other 

training program and consultations conducted by the recently established Marz Agricultural 

Support Centers. 

The potential adverse environmental and social impacts are described for the construction and 

operation phases as well as for decommissioning of the Mantash gravity system.  

Construction phase 

The likely adverse environmental impacts during the construction phase may include, but not be 

limited to, the following: pollution of surface and ground water resources; degradation of soil, 

landscape and soil erosion because of improper disposal of excavated materials and construction 

waste, spillage of oil and toxic substances during the construction; use of temporary construction 

sites (camps, machinery sites, storage facilities, etc); use of borrow pits; temporary air pollution 

related to increased truck traffic during the construction; noise and vibration disturbances during 

trench excavation; as well as potential impacts on flora and fauna, etc. Social adverse impacts may 

occur as a result of dislocation and/or demolition of private and /or community owned properties 

(temporary and permanent structures, etc.) that will hinder the construction works, as well as 

temporary and/or permanent use of private and/or community owned lands for construction 

works. 

Description of estimated potential impacts on the environment during the construction phase of 

the project as well as social impacts is presented below.   

Air quality: 

Emission of inorganic dust from digging-loading works and emission of harmful substances and 

dust from combustion of diesel used by transportation means and machinery occur during the 

construction works. Asphalt and bitumen laying works result in hydrocarbon emissions, petrol use 
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for bitumen thinning causes petrol fume emissions. Welding works cause welding aerosol and 

manganese monoxide emissions. Concrete mixers work result in concrete dust emissions.   

Calculations of the above mentioned emissions are described below.      
 
Calculation of dust emission at digging-loading works  
 
The calculations have been made due to operating standards and manuals referred to in Annex E of 
this document.  
 
Q = (P1 x P2 x P3 x P4 x P5 x G x B x 106 x P6)/3600 t/hour, where  

P1 - dust fraction share, 0.05  

P2 – 0-50 mcm size specks share of dust spread in aerosol, 0.03 (density 2.6g/cm3)  

P3 - coefficient, which takes into account the wind speed in operating machinery working zone, 1.2  

P4 - coefficient, which takes into account the substance wetness, 0.7 

 P5 - coefficient which takes into account the substance size, 0.4  

P6 - coefficient which takes into account the site conditions, 0.5  

B - � coefficient which takes into account the substance falling height 0.5 

G – the amount of the processed rock, t/hour  

- Main conduit - 14.13 t/hour, 

Qg/sec = (0.05x 0.03 x 1.2 x 0.7 x 0.4 x 0.5x 14.13 x 106 x 0.5)/3600= 0.49 g/sec 

Qconst.period.= (0.49 g/sec x660 hour/year x 3600 sec )/106= 1.16 t/const. period 

- Head structure– 56.9 t/hour, 

Qg/sec = (0.05x 0.03 x 1.2 x 0.7 x 0.4 x 0.5x 56.9 x 106 x 0.5)/3600= 1.99 g/sec 

Qconst.period.= (1.99 g/sec x1020 hour/year x 3600 sec)/106= 7.3 t/const. period 

- Left branch- 91.3 t/hour,  

Qg/sec = (0.05x 0.03 x 1.2 x 0.7 x 0.4 x 0.5x 91.3 x 106 x 0.5)/3600= 3.2 g/sec 

Qconst.period.= (3.2 g/sec x660 hour/year x 3600 sec)/106= 7.6 t/const. period 

- Right branch- 37.3 t/hour, 

Qg/sec = (0.05x 0.03 x 1.2 x 0.7 x 0.4 x 0.5x 37.3 x 106 x 0.5)/3600= 1.3 g/sec 

Qconst.period.= (1.3 g/sec x660 hour/year x 3600 sec)/106= 3.09 t/const. period 

 
Assessment of dust emission at digging-loading works of construction operating machinery  
Assessment of dust emission during the vehicular traffic  

The site flattening is to be carried out during the construction works and the waste which 

accumulates is to be transported by vehicles.  

Dust emission takes place during vehicular traffic.  

The dust total amount is assessed by operating standard:  

by formula:  
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Q = (C1 x C2 x C3 x N x L x q1  x C6 x C7)/3600 + C4 x C5 x C6 x q2  x F0 x n 

where: 

C1 – coefficient which takes into account the vehicle average loading capacity on the site, C1 = 1.0 

C2- coefficient which takes into account the site vehicle traffic average speed, C2 = 2.0  

C3 - coefficient which takes into account the roads condition, C3 = 1.0  

N – total number of  vehicles runs in an hour, N = 39  

L – average length of one run, km L = 2 km  

C4 -coefficient which takes into account the substance surface profile on the platform, C4 – ranges 

from 1.3 to 1.6, C4 = 1.3 

Fo – the platform average square area, Fo – platform average square area, F0 = 18 

C5 - coefficient which takes into account the substance blow off speed, C5 = 1.2  

C6 - coefficient which takes into account the substance surface layer wetness C6 = 0.7  

C7 - coefficient which takes into account the dust share into atmosphere, let C7 be = 0.01  

q1 – in case of 1 km run the dust emission into atmosphere, q1 = 1450 g 

q2 –dust emission of the substance actual surface unit, g/m2 sec, q2 = 0.002 

n – vehicles’ number, n = 56 

Q = (1 x 2x 1 x 39 x 2 x 1450 x 0.7 x 0.01)/3600 + 1.3x 1.2 x 0.7 x 0.002x 18 x 56= 2.64 g/sec 

Vehicle working hours number during construction period 375 days.  

Let the flattening works be carried out for 4 hours a day, hence 375 days x 4 hour = 1500 

hour/cons. period  

Q = (2.64 x 1500x 3600)/106 = 14.26 t/const. period 

 
Calculation of harmful emission at construction machinery operating 
 
During construction works there are used transportation means and heavy machinery which work 
on diesel oil.  

Number of working days – 375 days, 

Average number of working hours – 8 hours,  

The total diesel oil consumption for all means will make 1630 l/day.  

Emissions of harmful substances from combustion of diesel are calculated according to the 

methodical instruction on “Definition of the amount of harmful substances emitted into 

atmosphere from machinery” developed by RA Ministry of Nature Protection.  

Based on the mentioned methodology specific emissions from transportation means and heavy 
machinery are presented in Table 25, below.  
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Table 25. Specific emissions (g/kg fuel)  

Fuel type Substance name 

NOx CH EOC CO N2O CO2 PP 

Diesel fuel 42.3 0.243 8.16 36.4 0.122 31.38 4.3 

 

Definition coordinates of harmful substances emissions depending on the average age and technical 

state of the stock of vehicles are presented in Table 26, below.    
 

Table 26. Definition coordinates of harmful substances emissions 

Vehicle category Harmful 

substance 

Impact coordinate 

Average age of 

the stock of 

vehicles 

Technical state 

Trucks with high vehicle capacity CO 1.33 1.8 

CH 1.2 2.0 

NOx 1.0 1.0 

CO2 1.0 1.0 

N2O 1.0 1.0 

Coefficients of carbon monoxide (CO), hydrocarbon (CH) and nitrogen monoxide (NOx) are taken 

form "Methodical instructions for calculation of harmful substances emitted into atmosphere from 

transportation means" (Moscow, Publishing Company of Hydrological Methodology 

(HydroMetHrat) -1983), coefficients of carbon dioxide (CO2) and nitrogen dioxide (N2O) are 

accepted to be 1, as no other quantities are suggested for them.    

The total number of transportation means and machinery to be used during construction works is 

56. They all work on diesel oil. Average diesel oil consumption per day will make 1630 l. Taking 

into account the construction duration - 375 days, diesel use will make – 1630 x 375=611250 

l/const. period or (611250 x 0.835) 510 394 kg/ const. period.    

Table 27.  Harmful substances emissions from machinery 

Vehicle category Harmful 

substance 

Specific emissions, 

g/kg 

Emissions 

 

t/ const. period. g/sec 

Trucks with high 

vehicle capacity 

CO 87.14 44.48 4.12 

CH 0.58 0.3 0.03 

NOx 42.3 21.59 1.99 

N2O 0.122 0.062 0.006 

EOC 8.16  4.16 0.39 

PP 4.3 2.19 0.2 

Sulphur non-hydride (SO2) 

Sulphur non-hydride emissions are calculated based on the approach that the whole sulphur in the 

fuel is decomposed into SO2. In this case CORINAIR inventory system formula is applied.        
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ESO2 = 2Σksb, where 

ks- sulphur content in fuel - 0.003 g/kg 

b – fuel discharge - 510394 kg/ const. period 

SO2 = 2x 510394 x 0.003 = 3062.4 kg/ const. period or 3.06 t/ const. period or 0.28 g/sec.  

Emissions at asphalt laying works 

The design envisages: 

• Demolition and rehabilitation of asphalt cover; 

• Bitumen laying of concrete layers.  

Asphalt cover laying is followed by evaporation of solvents used for bitumen and asphalt mass 

thinning. Asphalt laying works result in hydrocarbon emissions. The calculation is made according 

to Corinair methodical system (SNAP CODE 040611).   

Evaporating organic combinations (EOC)    

GEOC = Vasf x K1 x K2 x d, where 

GEOC– organic thinner emission during the construction works, t/const. 

Vasf – volume of all kinds of asphalt and hot bitumen, t 

K1 – coefficient of thinner content, 0.1 

K2 – the amount of hydrocarbon emission according to the thinner volume, 0.05; 

D – average specific weight of organic thinner, 0.86 kg/l 

Main conduit 

- hot bitumen - 19.34 t, 

GEOC = 19.34 x 0.1 x 0.05 x 0.86 = 0.08 t/const. period 

Or dividing by the whole period of asphalt and bitumen laying works - 0.08 x 106 : 1 : 25 : 8 : 3600 

= 0.1 g/sec 

Head structure 

- hot bitumen- 2.49 t, 

GEOC = 2.49 x 0.1 x 0.05 x 0.86 = 0.01 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.01 x 106 : 1 : 25 : 8: 3600 = 0.01 g/sec 

Left branch 

- hot bitumen and asphalt- 7.79 t, 

GEOC = 7.79 x 0.1 x 0.05 x 0.86 = 0.03 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.03 x 106 : 1 : 25 : 8 : 3600 = 0.04 g/sec 

Right branch 

- hot bitumen and asphalt - 4.16 t, 
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GEOC = 4.16 x 0.1 x 0.05 x 0.86 = 0.018 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.018 x 106 : 1 : 25 : 8 : 3600 = 0.025 

g/sec 

Petrol fumes  

Bitumen laying with thinned bitumen is implemented in some stretches of the pipeline. Petrol is 

used as a thinner. The petrol emissions are calculated by the following formula:  

Gp.f.= V x K1 x K2 , where 

Gp.f– organic solvents (petrol) emission during the construction works t/const. period 

K1 - coefficient of thinner content, 0.41 

K2 - the amount of hydrocarbon emission according to the thinner volume, 0.05; 

V  - volume of all kinds of asphalt and bitumen, t, 

Main conduit 

- thinned bitumen - 1.84 t, 

petrol fumes Gt.b.  = 1.84 x 0.41 x 0.05 = 0.04 t/const. period 

Or dividing by the whole period of asphalt and bitumen laying works - 0.04 x 106 : 1 : 25: 8: 3600 = 

0.056 g/sec 

Head structure 

- thinned bitumen - 0.24 t, 

Gt.b. = 0.24 x 0.41 x 0.05 = 0.005 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.005 x 106 : 1 : 25 : 8 : 3600 = 0.007 

g/sec 

Left branch 

- thinned bitumen - 0.09 t, 

Gt.b.  = 0.09 x 0.41 x 0.05 = 0.002 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.002 x 106 : 1 : 25 : 8 : 3600 = 0.003 

g/sec 

Right branch 

- thinned bitumen - 0.04 t, 

G = 0.04 x 0.41 x 0.05 = 0.0008 t/const. period 

Or dividing by the whole period of asphalt laying works - 0.0008 x 106 : 1 : 25 : 8 : 3600 = 0.001 

g/sec 

Emissions at concrete mixture making works  

Concrete mixers are placed at each construction site for making concrete mixture. A mixture of 

concrete, inert materials and water is made during the mixture making works. Inert materials are 

brought in sodden state, while concrete - in dry state by concrete trucks. Concrete dust is calculated 

by the following formula:    
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Gconcrete = Vx d x k x n, where 

V - concrete volume, 

D - concrete specific weight, 

K - average concrete coefficient in the concrete mixture, 

N - emission coefficient of the concrete dust, kg/t.  

Emissions according to the construction site have made the following:  

- Main conduit  

1842.6 x2.1 = 3869.46 x1.33= 5146.38 kg 

Concrete dust - 5146.38x1000/(3.3 x 25 x 8 x 3600)=2.17 g/sec or 5.15 t/const. period 

- Head structure 

236.3 x2.1 = 496.2 t x1.33= 660 kg 

Concrete dust - 660x1000/(5.1 x 25 x 4 x 3600)=0.36 g/sec or 0.66 t/const. period 

- Left branch 

94.19 x2.1 = 197.8 t x1.33= 263.07 kg 

Concrete dust - 263.07x1000/(3.3 x 25 x 4 x 3600)=0.22 g/sec or 0.26 t/const. period 

- Right branch 

43.52 x2.1 = 91.39 t x1.33= 121.55 kg 

Concrete dust - 121.55x1000/(3.3 x 25 x 4 x 3600)=0.1 g/sec or 0.12 t/const. period. 

 

Emissions at welding works 

Welding works duration- 15 months, or 25 days, 6 hours per day. Total 2250 hour/const. 

It is envisaged to use AHO – 4 types of electrodes. Per day norm is 16 kg. The emissions will make:   

welding aerosol – 16 x 14.4 = 230.4 g/day, or 230.4 : 6 : 3600 = 0.01 g/sec or 0.08 t/const. period 

manganese combinations - 16 x 1.87 = 29.92 g/day, or 29.92 : 6 : 3600 = 0.001 g/sec or 0.008 

t/const. period.  

The results of the calculations are shown in the tables below. 

Table 13 shows the types of emissions by type of activity and locations. Table 14 shows the 

characterization of harmful pollutants and the sources of discharge/emission. Tables show also the 

compounds of nitrogen and hydro-carbon. 

Table 13: Emissions into nthe atmosphere during the construction 

Phases of construction 

work 

Quantity of emissions into the environment, g/sec. (t/during constr.) 

 

Dust 

 

CO 

 

CH 

 
NOx 

 

SO2 

 
PP 

 
Welding 

aerosol 

 

Mangane

se  

 
Concrete 

dust 

1 2 3 4 5 6 7 8 9 10 

Digging-loading works  
0.4 

(5.53) 
- - - - - - - - 

Mashinery operation  0.35 - - - - - - - - 
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Table 14: Emission of harmful substances and definition of the emission source (Main canal) 

Site 
Definitions of the emission source  

Polluting substances g/sec t/year 

  №  

H, m 

 

D, m 

 

W, m/sec 

T0C 

1 2 3 4 5 6 9 10 11 

 
 
 
 
 

Construction site 

A1 
 

2.0 18.0 2.0 18.0 
dust 

carbon monoxide      

hydrocarbons 

nitrogen dioxide    

sulphuric anhydride 

particulate pollutant 

petrol fumes 

welding aerosol  

manganese oxide 

concrete dust  

0.75 

0.49 

0.35 

0.24 

0.03 

0.02 

0.016 

0.002 

0.23 

10.37 

6.8 

0.95 

3.31 

0.47 

0.34 

0.12 

0.016 

3.18 

Calculation of near-earth concentrations of atmospheric emission  

The construction works will be carried out at rather far distance from the populated areas and 

harmful substances brought forth will not practically pollute the urban-industrial environment.  

 

However, to define the real condition the assessment of the near-earth concentration emissions has 

been made.  

 

(4.84) 

 Transportation means and 

machinery 
- 

0.49 

(6.8) 

0.049 

(0.685) 

0.24 

(3.31) 

0.03 

(0.47) 

0.02 

(0.34) 
- - - 

Asphalt and bitumen laying 

works  
- - 

0.3 

(0.26) 
- - - - - - 

Concrete mixer 

equipments 
- - - - - - - - 0.23 (3.18) 

Welding works 
- - - - - - 

0.016 

(0.12) 

0.002 

(0.016) 
- 

Total 0.75 

(10.37) 

0.49 

(6.8) 

0.349 

(0.945) 

0.24 

(3.31) 

0.03 

(0.47) 

0.02 

(0.34) 

0.016 

(0.12) 

0.002 

(0.016) 
0.23 (3.18) 
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The calculation of the harmful substances emission into the atmosphere has been made according 

to the computer based program “Raduga”/ “Rainbow” 14. The data brought in the previous section 

have been used as basic ones.  

 

Basing on the calculations made, there has been defined:  

• the coordinates of the nominal design point, m  

• concentrations of the harmful substances,  

• the direction of the torch axe,  

• wind speed (m/sec) at which the near-earth concentration at the nominal design 
point reaches its  optimal value  

Results from the near-earth concentrations calculations are compared with the Maximum Allowed 

Concentrations (MAC) defined for populated areas as there are not any other established norms15.  

The data got are represented in the Table 15.  

Table 15: Near earth concentrations of emissions 

№ 
Pollutant  Maximal pollution in 

absolute units, mg/m3  
MAC for 
populated 

areas, mg/m3  

Maximal pollution by 
MAC parts  

1. dust 0.0005 0.5 0.001 

2. 
carbon monoxide 

0.00038 5.0 0.000075 

3. hydrocarbons 0.00027 1.0 0.00027 

4. nitrogen dioxide 0.00019 0.085 0.0022 

5. sulphuric anhydride 0.000023 0.5 0.000046 

6. 
solids 

0.000047 0.5 0.000093 

7. 
welding aerosol 

0.000013 0.5 0.000025 

8. 
manganese oxide 

0.0000015 0.01 0.00015 

9. 
concrete dust 

0.00016 0.3 0.00054 

As evident from the Tables the anticipated near-earth concentrations do not exceed the MACs for 

the populated areas. 

The implementation of the construction works within the residential areas shall impose some 

additional vibrations and noise pollution, except for the above mentioned. Vibrations and noise will 

occur in the operation of construction equipment. Comparatively lower capacity construction 

equipment will be used in the residential areas, rather than in the field. The work will be performed 

only in day-time, which will allow decreasing the negative impact on the environment. 

The noise, vibrations and negative impact on ambient air quality shall be mitigated after proper 

implementation of measures listed in Annex A of this document – the EMP. 

Water use and wastewater collection 

                                                      
14 ПКТИ of Lithuania SSR Ministry of Local Industry “Package of uniform program for calculation of air pollution ” 
(PUPAPC) “Raduga”, 1990. 
15 Republic of Armenia Law on Atmospheric Air Protection. 
http://www.parliament.am/legislation.php?sel=show&ID=2303&lang=eng Accessed in March 2009. 
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The water for construction works is used for drinking, sanitary, cleaning of the construction sites 

and service of the transportation means. 

Calculation of water use and wastewater collection for domestic needs 

The individual norms of water use and wastewater collection are defined by the quantity of water 

that is used for those purposes. 

The annual water consumption for household-domestic purposes is divided into two groups, 

depending on the purpose of use: 

• the first group is the drinking water need, defined by the number of the employed staff; 

• the second group is the water needed for washing of the construction sites, calculated by 

the area of the sites. 

The quantities of water use and wastewater collection in household economies are calculated by the 

following methods. 

a) Calculation of public-domestic water demand  

The water consumption for drinking and domestic demands is calculated as following: 

W c.t. = (n x N x + n1 x N1) x T, where 

n – administrative workers (EP) number is 6 men 

n1– workers’ (workers, drivers, watchmen) number – 60 men 

N– EP’s water consumption norm is 0.016m
3
day/man  

N1 – workers’ water consumption norm is 0.025m
3
day/man 

T– the number of working days during the construction period is 480 days  

W c.t. = (6 x 0.016 + 60 x 0.025) x 480 = 766.1 m
3
/const. period  

Average per day- 1.6m
3
/day (0.2m

3
/hour) 

b. Calculation of water demand for open areas watering 

The building sites according to the construction work implementation schedules move in along the 

water conduit stretch, though the construction is carried out on the areas of the same size, which 

surface makes about 900 m
2
 

W o.a. = 0.0005 x S x k x T 

S = 900 m2, k = 1,T = 260 days  

S – area surface  

k -amount of watering per day  

T – watering days number during the construction 

W o. a. = 0.0005 x 900 x 1 x 260 = 117 m3/ const. period  

Average per day 0.45m3/day  

c. The public-domestic water consumption will make 

Q total = Wc.t. + Wo.a.   
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Q total = 766.1 + 117 = 883.1m
3
/ const. period  

The optimal cost per day will make 2.05m
3
/day. 

d. Calculation of public-domestic wastewater  

Drinking and catering centre water drain calculation is made by the following formula  

WW.D.c.Cc. = Wc.t. – LP, where  

LP drinking – loss in percent – 5%  

LP drinking= Wc.t. x0.05 =766.1 x0.05= 38.3 m
3
/const. period  

WW.D.C.CC. = 766.1– 38.3 = 727.8m
3
/ const. period  

  

Calculation of subsidiary water use and wastewater 

a. Fleet  

The number of the employed vehicles will make 6 units. 

Water consumption of the fleet depends on the vehicle servicing (cooling systems charge). Vehicle 

washing is carried out at car washing facility.  

Water consumption is calculated by the following formula: 

Vt = A x (g1+g2) x k x T1 formula, where  

A – number of vehicles by conditional units, 6  

g1, g2 –washing and charging norms  

k – load factor  

T1 – washing and charging numbers 

A = 6  x 1.25  = 7.5 

g1 =0,15  g2=0.06 m
3
/vehicle,  k = 0.65, T1 = 0, T2= 35  

Vt = 7.5 x (0.15 + 0.06 ) x 0.65 x 35 = 35.8  m
3
/ const. period (or 0.07 m3/day). 

Water consumption for the vehicle service is referred to the irrevocable water consumption and is 

not considered to be a leakage.  

Calculation of water required for making concrete 

The whole volume of the concrete mixture is envisaged to be 1142.23 m3. 

Average coefficient of the water content makes 0.25, thus the necessary water amount will make 

1142.23 x 0.25 = 285.56 m3/const. period. 

Table 16: Volume of the public-domestic, economic and subsidiary water consumption and 

wastewater 
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Water consumption 

demand 

Water consumption, m3/cons. 

period  

Wastewater, m3/cons. period Water 

rotation 

volume, 

m3/con. 

period 

Total 

Of 
drinking 
quality  

Of 

service 

quality 

Leakage Loss Irrevocabl

e water 

consumpt

ion 

Drinking and domestic 766.1 766.1 - 728.8 38.3 - - 

Open area watering 117 117 - - - 117 - 

Fleet 35.8 35.8 - - - 35.8 - 

Water required for 

making concrete 
285.56 285.56 - - - 285.56 - 

Total 1204.46 1204.46  728.8 38.3 438.36 - 

Total water consumption will comprise: 

• 12.04.46 m
3
/const. period,  

• Average per day – 2.72 m
3
/day, 

 

Total wastewater  will comprise: 

• 728.8 m
3
/const. period, 

• Average per day – 1.65 m
3
/day, 

Wastewater collection during the construction shall be performed through wells. The latter shall be 

located at a safe distance from surface and ground water resources. The ground water aquifers in 

the construction area, as well as the seasonal and transient nature of the construction works allow 

concluding that the removal of the wastewaters into wells shall not impact the surface water 

resources or ground water aquifers, or soils of the area. 

The volumes of water for drinking and cooling, as well as their seasonal nature allow the conclusion 

that the water use in the period of construction will not negatively impact on the water use volumes 

in the influenced communities. 

The use of additional quantity of water, as well as the wastewaters produced thereby shall be of 

small quantity and transient nature (occurring only in the construction phase). 

Soils 

The soil excavation volumes in the project implementation period shall comprise: in Panik-

Meghrashen - 6914.4m3, right branch 731.5m3, left branch 34m3, structures 110.9m3, total:  

7790.8m3. The backfilling volumes shall be (in Panik-Meghrashen waterway) 2555m3, right branch: 

74.8m3, left branch 34m3, structures 92m3, total 2755.8m3, and the transportation of the excess soil 

(in Panik-Meghrashen main pipeline -5 km) - 4359.4m3, 286m3 of which into specifically designated 

waste site, right branch (3 km): 656.7m3, left branch 34m3, structures 18.9m3, total 5069m3. 
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The fertile layer of the native top-soil, the total volume of which is 330 m3, shall be transported into 

the specially designated areas and stored in the sites without vegetative cover and to be used for the 

construction sits rehabilitation after the completion of construction works. The construction sites 

shall be located within the alienation zones designated which will not require cutting of additional 

native top soils. The temporary structures will be mobile, installed on wheelbases. The storage areas 

are designed to be arranged in the nearest communities – in the residential buildings.  

The project intends cleaning of the canal from the sediments. Part of the sediments in the canals is 

flattened at place, by transporting to 15-25 m, the rest is transported to a designated waste site 

located at a distance of 5 km. The volume of sediments in the first case is 109m3, in the second case 

it is 657m3. The volume of concrete dismantled in the process of rehabilitation of the canals is 

832m3, 351m3 of which is flattened at place, and the remaining 481m3 is transported at a distance of 

5 km, to be placed in the waste pile.  

The waste disposal site and the distance from the construction site are agreed with the local 

authorities. 

The aforementioned impacts will be temporary and reversible, and shall not violate the respective 

norms and regulations defined by the RA legislation. The construction works can have temporary 

impacts on land resources, especially related to cultivation and harvest, transport and equipment 

use. The mitigation measures shall be discussed in the next chapter and in Annex A – the EMP. 

Biodiversity 

The construction of Mantash gravity system may have direct negative impacts on biodiversity of the 

area. The planned excavation works may directly impact the natural vegetation cover of the area. 

These may also directly impact the fauna of the area, threatening their habitat and nesting places. 

The temporary noise disturbance during the construction phase may disturb animal migration 

routes and watering. The mitigation measures envisioned by the EMP will minimize these impacts.  

There are no specially protected areas within the Mantash gravity system command area.   

Social impacts 

Negative social and economic impacts will occur due to the temporary and/or permanent use of 

private and community owned lands or loss of access to these assets during the construction of the 

proposed Mantash gravity system. Lands (stony pastures) of Panik and Meghrashen communities 

will be temporarily used for the construction of the Mantash gravity system (as described in detail in 

section 4.2 above). The impacts caused by the project will be mitigated by application of the 

appropriate compensation measures in accordance with the requirements of the MCA-Armenia 

Resettlement Policy Framework, as informed by Armenian legislation, MCC and the WB 

Operational Policy on Involuntary Resettlement (OP 4.12).  

After the approval of the final design of the proposed Mantash gravity system and setting of the 

official cut-off date, a Resettlement Action Plan (RAP) will be developed and implemented to 

properly identify and consult with, assess and compensate the project affected parties (PAPs). The 

RAP will be developed and implemented in a participatory manner, involving affected men and 

women, as it is required by the legislation and guidelines applicable. The PAPs will be compensated 

according to the compensation matrix included in the RAP that will be developed in consultation 

with the PAPs and according to the assets valuation requirements established by the RA legislation 

and OP 4.12. A grievance procedure will be established to address cases of disputed compensation 
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and any other grievances that PAPs might have with land and/or assets to be alienated by the 

project. 

Construction works under the proposed Mantash gravity system will start only after the RAP is 

implemented and completed satisfactorily. 

At the preliminary design phase of the project the FS/FD consultant, received preliminary 

agreements from the community heads on temporary use of their lands for implementation of the 

Mantash gravity system project. The list of these preliminary agreements and approvals from the 

local authorities is presented in Annex F of this document whereas the signed copies are included 

in the Technical Design Documentation prepared by the FS/FD Consultant.  

Project works are to be implemented without the use of explosives, causing disturbance to local 

population. Such short-term disturbances as increased traffic, noise and dust during the 

construction works will be minimized by proper implementation of mitigation measures envisaged 

by the EMP as well as environmental and social clauses for civil works’ contracts. Agricultural 

activities of the local population will not be disrupted as the envisaged activities will not interrupt 

irrigation of currently commanded lands. 

Operation phase 

The proposed project may also cause adverse impacts on lands in the command area during the 

operation of the Mantash gravity system. These likely impacts may include, but not be limited to, 

the following: modification of natural-ecological equilibrium of lands (salinization, alkalization, 

increased soil toxicity, absorption rate, etc.) as a result of the use of irrigation water polluted by 

toxic substances and/or saturated by salts and other chemical substances; erosion as a result of 

improper cultivation, etc. If these impacts occur, they will be long-term and cumulative. 

Thorough studies and analysis of the quantity and quality of water resources to be used for 

operation of the Mantash gravity system conducted by the FS/FD consultant during the design 

phase support the following conclusions:  

• operation of the Mantash gravity system will not have an adverse cumulative impact on 

water availability at the major water resources affected – Mantash reservoir ad Mantash 

river. Hydrological and water use analysis conducted by the FS/FD consultant at the 

preliminary design phase demonstrate that at year with 75% probability, Mantash reservoir 

has sufficient water for meeting the demand for drinking purposes and feeding the gravity 

system. Environmental needs of the Mantash reservoir and downstream Mantash river are 

also maintained. 

• ground waters of the investigated area  are at the depth of 5 meters and will not have a 

significant impact on ecological balance of a “land-plant-water” chain. On the other hand, 

intrusion of irrigation waters into groundwater will not affect chemical composition of the 

groundwater as the quality analysis of surface waters demonstrate that these are not 

polluted. 

• the lands to be irrigated by Mantash gravity system are located 1740-2200 meters above sea 

level and currently are not affected by salinization, alkalization or polluted by toxic 

substances. Analysis of the quality of water to be used for operation of Mantash gravity 

system demonstrates that the water is not polluted by any organic and mineral compounds 
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and the level of saturation with soils is within the acceptable limits and will not cause any 

impact on lands, such as salinization, alkalization; 

• erosion was observed in the areas to be irrigated by Mantash gravity system caused mostly 

by surface waters. To prevent further local erosion of the lands within the command area 

appropriate mitigation measures are designed to be undertaken, particularly construction of 

the protection wall at the upper stretch of the canal. These measures are described in the 

next section of the study and EMP. 

 Decommissioning phase 

Useful life of the Mantash gravity system is estimated at 50 years. At the decommissioning phase of 

the Mantash gravity system, waste will be generated from dismantling pipelines and other structures 

which may have a temporary or permanent impact on adjacent lands. Soils may be disrupted in the 

process of dismantling the pipelines and other structures, causing further degradation if not 

restored. Social and economic welfare of water users served by the Mantash gravity system may be 

adversely affected if no alternative means of water supply are provided.   

As a result of timely and proper implementation of the Environmental Management Plan with the 

appropriate mitigation measures, as well as environmental and social clauses of the civil works 

contracts all these likely negative impacts can be prevented and minimized. 

7 Cumulative Effects 

The MCA-Armenia Compact includes the Rural Roads Rehabilitation Project (RRRP) and the IA 

Project which aim at reducing rural poverty through rehabilitation of rural roads and improvement 

of irrigation infrastructure. These interventions will be accompanied by development of local 

farmers’ capacities thus increasing the overall efficacy of the physical rehabilitation and/or 

construction activities. 

Construction of the Mantash gravity system will have mainly positive socio-economic effects (as 

described above) and short-term negative impacts which will be prevented and/or minimized with 

implementation of the mitigation measures provided in the environmental management plan, as 

well as environmental and social clauses for civil works’ contracts. The positive effects are expected 

to be long-term and cumulative. 

Under the MCA-Armenia Compact it is also envisaged to construct and/or rehabilitate four other 

Gravity Systems, six Main Canals, 17 Pumping Stations and around 220-250 km of tertiary canals 

which will cumulatively improve irrigation water supply to local people resulting in increased 

agricultural production. The capacities of the affected local farmers will be strengthened through 

the WTM activity which envisages training and technical support to the introduction of more 

effective irrigation practices and high value agriculture in selected communities of Shirak Marz. 

The rehabilitated road links in Shirak Marz (part of the MCA-Armenia RRRP) will facilitate the 

access to markets for local farmers and producers and promote realization of agricultural products 

in external markets. This will contribute to the social and economic welfare of the farmers. Young 

people may be encouraged to stay in their communities and commute to work. 

The likely negative impacts from the rehabilitation and/or construction of the irrigation 

infrastructure and road links in Shirak Marz are expected to be of a short-term nature, different in 
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their magnitude depending on the type of the specific project. All separate projects envisage 

specific environmental and social studies, including EMPs and social and environmental clauses for 

civil contracts, designed to appropriately address the likely negative impacts of each project. 

8 Mitigation and Enhancement Measures 

Mitigation and enhancement measures are proposed for the design, construction and operation 

phases of the Mantash gravity system project that shall be undertaken by executing agencies to 

prevent and/or minimize the likely adverse environmental and social impacts listed above. 

Design Phase  

Environmental and social mitigation requirements shall be incorporated into final design, technical 

specifications and bidding documents to be implemented by the construction contractor to avoid, 

prevent, minimize, or rehabilitate the potential impacts.   

The final design documents package shall include a list of approved borrow pits and agreed spoil 

disposal sites; permits, agreements obtained from the relevant state and local authorities for use of 

water resources to feed the gravity system, borrow pits and sites for disposal of excavated spoils as 

appropriate; list of construction preparation temporary sites such as access roads, construction 

camps, transport and machinery sites, storage facilities, etc.   

To avoid or mitigate the negative impact on fauna during the excavation and pipeline erection 

works as well as the anticipated earthworks for the hydro-pump construction, the optimal work 

schedule is to be worked out at a time in which the fauna impact will be the least, especially during 

the breeding period and seasonal migration of the species. During the abovementioned periods, the 

temporary noise of operating machinery and building works can cause instinctive anxiety factors. 

Partly, taking into account the climatic and landscape conditions under the Mantash gravity system 

project area, the breeding period of the creepers and birds which lay on the earth as well as 

creepers’ and some animals’ hibernation period, the best period for construction implementation is 

late fall – winter. The pass ways and bridges are to be appropriately provided along the open 

stretches of the system to ensure the migration routes for animals. The final design documentation 

shall envisage fish screens to be in place at the primary off-take structures of the Mantash gravity 

system (as applicable). 

To the extent possible, the final design documents shall also provide such technical approaches and 

solutions to the construction of the proposed gravity system that do not require the taking of 

private/community owned assets (including land, structures, fences, poles, etc.) either temporary or 

permanently in order to prevent loss of productive resources as well as loss of access to productive 

resources.  

The final design of the proposed Mantash gravity system envisages temporary use of lands owned 

by Apnagyugh community and two private land owners for construction of the system. After the 

establishment of an official cut-off date a Resettlement Action Plan (RAP) will be developed and 

implemented to properly identify and consult with, assess and compensate the parties affected by 

the Mantash gravity system project. The RAP will be developed and implemented in a participatory 

manner involving impacted men and women and in conformity with the requirements of the 

legislation and guidelines applicable. The PAPs will be compensated according to the compensation 

matrix included in the RAP that will be developed in consultation with the PAPs (both men and 
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women) and according to the assets valuation requirements established by the RA legislation and 

OP 4.12. A grievance procedure will be established to address cases of disputed compensation and 

any other grievances that PAPs may have with land and/or assets alienated by the project. 

Construction works under the proposed Mantash gravity system will start after the RAP is 

implemented and satisfactorily completed. 

 

Construction Phase 

Measures to prevent and/or minimize the degradation of landscapes and soil erosion, pollution of 

surface and groundwater resources and soils by construction run-off shall be implemented by the 

contractor during the construction phase. This may include, but not be limited to the use of already 

existing quarries and disposal sites, according to the requirements set in the appropriate permits and 

agreements obtained at the design phase; zones of preliminary accumulation of wastes that will 

cause no damage to the vegetation cover and other components of the environment shall be 

maintained by the contractor; ditches with gradient over 5% shall be reinforced by surface 

protection, steep slopes shall be strengthened by vegetation, grass and plants, concrete plates or 

gabions to avoid erosion; all vegetative cover shall be restored to its original condition preceded 

with appropriate stripping and storage of the top-soils in the preliminary approved sites; sites for 

storage of oil and chemicals shall be properly equipped to minimize the risks of polluting soils and 

waters; dust and noise from the construction site shall be minimized especially in residential areas, 

public places, near schools, by using closed/covered trucks for transportation of raw/construction 

materials and debris.  All earth works are expected to be carried out by machinery and equipment 

supplied with dust collectors.  The vehicles and machinery must be regularly checked, tuned up and 

equipped with effective exhaust mufflers. Water shall be used to wet gravel access roads and 

eliminate dust as well as watering of the construction site as required, except during winter. 

The septic tanks to be placed in the construction camp must be made of impermeable material and 

shall be emptied in accordance with applicable rules. The wastewater shall be transported by a 

special truck to a centralized wastewater collector, based on the agreement obtained from the local 

authorities during the design phase. 

To avoid or mitigate the direct impact on natural vegetation during trench digging and other 

construction works it is necessary to carry those out either prior to or after the termination of the 

agricultural planting season.  Where this is not possible, the following re-cultivation works will be 

undertaken: 

• the topsoil layer with vegetative cover must be preliminary stripped and stored in the 

nearest areas without vegetation, either within the alienation zone or at the sites 

specifically designated by local authorities, anticipating its taking back after troughs 

backfilling and flattening; 

• the fertile soil layer of the tramped and vegetation free areas must be excavated by 

excavators and stored on some other area without vegetation, and after backfilling and 

flattening the trough lines to be replaced with the excavated earth; 

• the excavated earth from the pipeline conduit must be stored on vegetation free area, 

and after pipe laying be used for troughs backfilling; 

It is expected that the construction sites are to be arranged on the areas without vegetative cover, 
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temporary structures are to be placed parallel to the stretches of the gravity system and higher from 

the earth surface, and building waste removal shall be regularly provided.  For carrying out the 

construction works the service roads within the existing alienation zones will be used. For 

construction of the new Panik-Meghrashen pipeline the community owned lands will be 

temporarily used. The temporary structures shall be placed parallel to the stretches on the 

abutments. 

If historical and/or cultural monuments and artifacts are unexpectedly found during earthworks the 

construction contractors must cease the works and provide relevant information to the State 

Agency for Protection of Historical and Cultural Monuments which, after due consideration of the 

findings, and the Agency experts after determining the significance of the chance finds shall 

recommend whether the works can be continued or the design must be revised.  

Construction works for the gravity system (i.e. laying of pipes) will be carried out in consultation 

with impacted farmers to minimize negative economic impacts. While there may be some minor 

impacts during the planting season during the construction works, these will be short-term. 

Subsurface pipelines will be quickly covered to expedite existing agricultural activities at the work 

sites. During construction works in or near water courses, the use of cofferdams shall be suggested 

as well as the use of silt traps to limit turbidity in the water downstream. 

All the construction works are to be carried out in accordance with the requirements and safety 

procedures defined by the Armenian legislation and separate sections of this document.  All 

contract workers are expected to have and use safety equipment.  

Annex G presents a list of measures that will be incorporated into the construction contracts to 

control potential adverse environmental, health and safety impacts, including HIV-AIDS.  

Operation Phase 

During operation it is essential that the pipelines, hydro-pump and water off-takes be regularly 

inspected and be periodically maintained to ensure proper conveyance, avoid stagnation and 

prevent flooding and damages. Water withdrawal shall be controlled to avoid withdrawing more 

water than allowed. 

To prevent the erosion of lands in the command area of the Mantash gravity system it is important 

to undertake anti-erosion measures on arable lands first, during the cultivation. It is recommended 

to sow the crops by horizontal slopes, apply dense sowing of the crops, furrowing and bedding, to 

irrigate by short furrows according to the established norms.   

In order to prevent salinization, alkalization and pollution of lands by toxic compounds it is 

recommended to regularly monitor the quality of source waters. If the standard for toxic 

compounds is exceeded, appropriate measures must be undertaken to identify the source of 

pollution, control the pollution to the extent possible and undertake appropriate reclamation 

measures to protect the lands. 

The following specific measures are proposed to enhance the positive impacts expected as a result 

of the construction of the Mantash gravity system: 

• Involve the local population in project related activities (e.g. work force for construction 

phase, etc.) 
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• Increase local water users’ knowledge on more efficient water management through 
providing training and practice, on-farm water management and higher value agricultural 
production, etc. 

• Build capacity of local water users through provision of credits; 

• Support the institutional strengthening of the water supply and delivery organizations 

(Water Supply Agencies and Water Users Associations). 

 

Decommissioning Phase 

Waste generated during the dismantling of the Mantash gravity system shall be stored and disposed 

in accordance with the requirements of the permits and/or agreements to be obtained from the 

state authorities.  

Disrupted soils (excavated soils, trenches, camps. etc.) shall be restored to their original state in 

order to prevent their degradation and temporary air pollution and disturbance of population and 

biodiversity of adjacent areas related to the transportation of dismantled gravity system shall be 

regulated by implementation of the specific measures developed (schedule of the construction 

works, traffic management plan, etc.). 

Alternative means of irrigation water supply shall be provided for command areas in order to 

maintain the social and economic welfare of the affected communities. 

9 Institutional Responsibilities 

Institutional responsibility for implementation of the proposed mitigation measures will be shared 

amongst the following agencies.  

9.1 Agencies 

Executing agencies 

Executing Agencies are responsible for executing the mitigation measures of the EIA and EMP. 

During the design phase, the executing agency, FS/FD Consultant, the consortium of “Jrtuk”, 

“Jrarbi” and “Jinj” LLCs, shall ensure that all the necessary permits and agreements (e.g. for use of 

water resources, water systems, the disposal of excavated materials, wastes, and demolition debris, 

etc.) are obtained from relevant state and local authorities before the construction works are 

tendered out. Executing agencies during the construction phase (Construction contractors) shall 

take the responsibility for physical implementation of mitigation measures provided in this study 

and the EMP as well as for obtaining all construction activities related permits and agreements (e.g. 

agreement with Historic and Cultural Monuments Protection Agency if any new historical/ 

cultural/ archaeological monument or artifacts are unexpectedly found during civil works) in 

accordance with MCC’s Environmental Guidelines and applicable environmental and social 

legislation of the Republic of Armenia. In addition, they shall abide by the special specifications in 

their contracts as illustrated in Annex G. 

Supervising agencies 

Supervising Agencies are responsible for supervising the executing agencies to ensure that they 

execute the mitigation measures as planned. The Construction Supervision Company hired by 

MCA-Armenia for daily supervision of the implementation of civil works will be responsible for 
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supervising the timely, proper and reliable implementation of works and measures as provided by 

the EMP. The Senior Technical Advisor of the Infrastructure Activity of the MCA-Armenia 

Program will also provide technical support to ensure proper implementation of the construction 

works. The Environmental and Social Assessment and Oversight Consultant (ESAOC) hired by 

MCA-Armenia will oversee the environmental and social aspects of all activities implemented under 

the Irrigated Agriculture Project in order to ensure that mitigation measures are designed and 

implemented properly to prevent and minimize likely adverse environmental and social impacts in 

accordance to their respective terms of reference for the duration of the Compact.  

The supervising agencies will also ensure that all relevant agreements and permits are obtained by 

the appropriate contractors from relevant state and local authorities before the construction works 

are tendered out. MCA-Armenia may request to check if such permits are issued and valid (e.g., not 

expired) as well as if the EMP mitigation and monitoring aspects are implemented on the ground 

during the construction phase of the Mantash gravity system and in accordance with MCC’s 

Environmental Guidelines and applicable Armenian environmental and social legislation. 

Monitoring agencies 

Monitoring agencies are in charge of monitoring the extent of implementation and the effectiveness 

of the mitigation and enhancement measures and of adjusting the program if needed. Monitoring 

agencies will be responsible for covering all measures requiring some sort of monitoring by MCA-

Armenia/MCC. The government entities may also be involved in the monitoring activities as a part 

of their mandate. 

9.2 Reporting Format and Schedule 

The ESAOC and Construction Supervision Company working in cooperation with the 

Construction Contractor will be responsible for reporting to MCA-Armenia on the implementation 

of the mitigation measures included in Annex A: Environmental Management Plan  and according 

to the monitoring plan presented in Annex B. The Incident report form shall be completed and 

submitted to MCA-Armenia if any environmental and social major risks are observed (such as 

spills, explosions, etc.)   The Incident report form is presented in Annex C.  

9.3 Budget 

The budget for civil works contracts includes costs allocated for implementation of environmental 

and social mitigation measures. Appropriate mitigation measures to be fulfilled by the construction 

contractor are presented in Annex A.  

The cost of implementation of mitigation measures is estimated at 1.5% of the cost of the total 

construction contract. 

10 Public Consultations 

Informal public consultations and surveys were undertaken by the FS/FD Consultant in the 

affected area in the course of obtaining baseline data during the design phase.  The objectives of 

these consultations were to assess social issues as well as social impact possibly caused by the 

Mantash gravity system project implementation. Preliminary agreements were obtained from the 

appropriate state and local authorities during the design phase in relation to the proposed project. 

The final contracts and land allotments were not arranged and will be conducted after the final 
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approval of the Final Design option.  The Mantash system socio-economic investigations included 

mutual discussions with WUA and village administrative heads as well as the Marzpetaran and rural 

community councils covering the following subjects of concern to the local population: 

• To select the shortest route in order to minimize construction on arable lands;  

• To avoid resettlement problems as much as possible; 

• To minimize the use of private lands; 

• To determine the possibility of the free use of margins on the existing roads; 

• To assess whether it is possible to place new pipelines in parallel to the existing water 

conduits and canals which have already got land allotment; 

• To determine the land ownership within the water conduit area; 

• To assess environmental problems, and 

• To coordinate temporary use of land for the construction purposes. 

The public consultations held as well as preliminary agreements obtained from the state authorities 

by the FS/FD consultant at the preliminary design phase of the project are included in Annex F. 

There are 13 impacted communities in the area of Mantash gravity system. According to the reports 

presented by the FS Consultant, the nagative impact can occurr in the areas of Panik and 

Meghrashen communities, where the construction activity shall be implemented. Not only the 

remaining 11 communities, but also Panik and Meghrashen shall benefit..  

According to the “Public Consultation Plan”16 (point 1.3) prepared by the ESAOC and approved 

by MCA-Armenia and MCC, public consultations will be conducted in 40% of the communities 

that will likely undergo adverse impacts (similar impacts: construction of new access roads, possible 

cutting of the existing trees observed in the alienation zone, use of the new lands etc.) and in 15% of 

those that will benefit from positive impacts. Due to the above-mentioned, the ESAOC team 

selected the following communities for conducting public consultations: Meghrashen community 

that will likely have adverse as well as positive impacts and Saralanj and Harich that will benefit 

from positive impacts. 

On the 25th and 26th of September 2008 public consultations on the issue of constructing the 

gravity system were held in Gyumri Aarhus Center with the participation of representatives from 

Saralanj, Harich and Meghrashen communities, which are considered the direct beneficiaries of the 

project. Prior announcements on the upcoming public consultations were made in each affected 

community, by placing notifications at the publicly accessible places and verbal announcements 

made to the WUAs, community heads and councils, Marzpetarans, Aarhus environmental 

information centers, etc. Information bulletins were prepared and distributed among the 

participants and other concerned parties. Representatives from MCC and MCA-Armenia, ESAOC, 

“Jinj” LLC, “Aragatsvorogum” WUA were present, as well as community leaders and farmers. 

The number of participants was as follows: Harich 13, Saralanj 44, Megrashen 26. Minutes of the 

consultations were made respectively, the participants registered their names on the list of 

participation. 

The aim of the public consultations was to discuss the environmental and social issues related to 

the construction of Mantash gravity system. The overall description of the scope and activities to be 

implemented under the MCA-Armenia Project, details of the proposed construction activities, 

                                                      
16 Public Consultation Plan. ESAOC, Yerevan, Armenia, 2008. 



 
Mantash Gravity System   ESAOC  

 

 
 

 
52 

potential negative impacts, the envisaged mitigation measures, the importance of the project 

activities for the local people, the expected outcomes and other issues were presented and discussed 

at each meeting. 

Participants from all communities involved in the public consultations attached high importance to 

the construction of the proposed Mantash gravity system and expressed their expectation to get less 

expensive irrigation water as a result of saved electricity. The members of Meghrashen community 

did not accept the irrigation option envisaged for Meghrashen and recommended a new option, 

according to which more areas will be irrigated with more sustainable systems and conflicts with the 

neighboring Panik community will be avoided. Construction of new dykes and aqueducts on the 4 

joints of the canals was recommended in Harich community. Some of the residents of the 

community recommended constructing the divisors in a way that the quantity of water supplied to 

the community is controlled thereby. In Saralanj the residents suggested construction of a concrete, 

700m length canal from the headwaters of the distribution network, which will reduce the losses by 

50% and improve the water management significantly. 

It was decided to apply to MCA-Armenia for support in the solution of that issues.  

The participants in general underlined the importance of the quality of the activities that are to be 

implemented, asking to provide high quality standard work. 

Public consultations were held also in Gyumri Aarhus informational center, with participation of 

the Environmental and Agricultural Department of Shirak Marz Administration, 11 NGOs and 

“Aragatsvorogum” WUA. In general the participants signified the planned works. The participants 

were interested in all the details, especially related to water losses, solutions on reduction thereof, 

environmental impacts and the means for the mitigation thereof, the participation of the local 

population in the works and the monitoring over the implementation process.  

All questions received exhaustive answers from the ESAOC, the specialists of MCA-Armenia, 

“Jinj” LLC. “Jinj” LLC specialist mentioned that the technical questions which were not 

immediately addressed will be further discussed and given optimal solutions during project design 

activities.  The environmental and social issues presented by the concerned people and the 

associated mitigation measures have been included in the Environmental Management Plan. 

Results of the formal public consultations were presented and discussed at the joint working 

meeting of the technical experts of MCA-Armenia irrigation and environmental and social teams, 

FS/FD Consultant and ESAOC. The views expressed by the local people, including farmers, 

representatives of WUAs and community councils, etc. have to a great extent been incorporated in 

the final design. 

11 Environmental and Social Clauses for Civil Works’ 
Contracts 

Most construction phase impacts will be mitigated by including appropriate clauses into the civil 

works contracts. These clauses are included in Annex G.  

12 Main Findings 

This EIA study examined in detail the implementation of the proposed Mantash gravity system. 

Alternative options for construction of the Mantash gravity system, including “No action” 
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alternative were carefully analyzed in the study. The EIA envisages that all the potential adverse and 

beneficial social and environmental impacts of the proposed final design option will be prevented 

and/or mitigated and the positive impacts strengthened in the result of implementation of 

mitigation and enhancement measures included in the Environmental Management Plan (Annex A) 

and environmental and social clauses of the civil works’ contracts (Annex G). 

The positive socio-economic and environmental effects of the project outweigh the likely 

environmental risks associated with its implementation. Implementation of the project will improve 

the productivity of irrigated arable lands, as well as quality and quantity of the crops applied leading 

to improved social and economic welfare of the local farmers including men and women.. It will 

provide with more reliable supply of irrigation water with considerable savings in operation and 

maintenance costs and water loses will be significantly reduced. All these will facilitate extension of 

irrigated land holdings thereby reducing erosion and desertification.  

It has to be mentioned that an EIA was prepared for the Concept paper at the time of preparing a 

proposal for MCA-Armenia program. The EIA was submitted to the MNP and received positive 

expert conclusion on October 28, 2005. 
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Annex C: Incident Report Form  

 

CONSTRUCTION OF MANTASH GRAVITY SYSTEM 

 

1 Date:  

2 Gravity System Section:  

3 Location:  

4 Construction Contractor:  

5 Marz (Region):  

6 Water Supply Agency/WUA  

7 Incident Type:  

8 Severity: . High 

. Medium 

. Low   

10 Reported By:  

11 Description of Incident Root Cause:  

12 Corrective Action Taken:  

13 Corrective Action to be Taken:  

14 Action Taken to Prevent Recurrence:  

15 Corrective Action Carried Out By:  

16 Close Out By:  

17 Close Out Date:  

18 Person Involved:  

19 Machine Involved:  

20 Contractor/Sub Contractor Involved:  

21 Third Party Involvement:  

22 Photo Reference – Attached:  The photos with appropriate descriptions should be presented as an 

Attachment to the Incident Report   

 

For MCA-Armenia use only 

Date  

Received by:  

Decision/Action made:  
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Annex D: Check List of Potential Environmental and Social Impacts  

Project Name/location:  Mantash Gravity System   Assessment: 1st  

Assessor’s name/position:  ESAOC Team   Date(s) of Assessment:  October 2008 

 

For each environmental effect place a 

cross (X) in one or two of the 

columns P
os
it
iv
e 
im

pa
ct
 l
ik
el
y 

P
os
it
iv
e 
im

pa
ct
 p
os
si
bl
e 

N
o 
im

pa
ct
 li
k
el
y 

N
eg
at
iv
e 
im

pa
ct
 p
os
si
bl
e 

N
eg
at
iv
e 
im

pa
ct
 l
ik
el
y 

N
o 
ju
dg
m
en
t 
po
ss
ib
le
 a
t p

re
se
nt
 Comments 

N/A = Environmental effect is Not Applicable in this case  

For detailed explanation refer to the correspondingly numbered sections 

following this table 

 

  A B C D E F  

H
yd
ro
lo
gy

 1-1  Low flow regime   X     
1-2  Flood regime   X     
1-3  Operation of dams   X    N/A 
1-4  Fall of water table   X     
1-5  Rise of water table   X     

P
ol
lu
ti
on

 

2-1  Solute dispersion   X     
2-2  Toxic substances    X    
2-3  Organic pollution   X     
2-4  Anaerobic effects   X    N/A 
2-5  Gas emissions    X    

S
oi
ls
 

3-1  Soil salinity   X     
3-2  Soil properties  X      
3-3  Saline groundwater   X     
3-4  Saline drainage   X     
3-5  Saline intrusion   X     

S
ed
im

en
ts
 

4-1  Local erosion    X    
4-2  Hinterland effect  X      
4-3  River morphology   X    N/A 
4-4  Channel regime   X    N/A 

4-5  Sedimentation    X    
4-6  Estuary erosion   X     

E
co
lo
gy

 

5-1  Project lands   X    Positive and negative impacts possible. 
5-2  Water bodies   X     
5-3  Surrounding area  X  X   Positive and negative impacts possible. 
5-4  Valleys & shores   X    N/A 
5-5  Wetlands & plains   X    N/A 
5-6  Rare species   X     
5-7  Animal migration     X  Short-term, during construction 

5-8  Natural industry  X      

S
oc
io
-e
co
no
m
ic
 

6-1  Population change  X      
6-2  Income & amenity  X      
6-3  Human migration  X      
6-4  Resettlement    X    See explanation below 
6-5  Women’s role   X      
6-6  Minority groups   X     
6-7  Sites of value   X     
6-8  Regional effects  X      
6-9  User involvement  X      
6-10 Recreation   X     

H
ea
lth

 

7-1  Water & sanitation   X     
7-2  Habitation   X     
7-3  Health services   X     
7-4  Nutrition   X     
7-5  Relocation effect   X     
7-6  Disease ecology   X     
7-7  Disease hosts   X     
7-8  Disease control   X     
7-9  Other hazards           
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For each environmental effect place a 

cross (X) in one or two of the 

columns P
os
it
iv
e 
im

pa
ct
 l
ik
el
y 

P
os
it
iv
e 
im

pa
ct
 p
os
si
bl
e 

N
o 
im

pa
ct
 l
ik
el
y 

N
eg
at
iv
e 
im

pa
ct
 p
os
si
bl
e 

N
eg
at
iv
e 
im

pa
ct
 li
k
el
y 

N
o 
ju
dg
m
en
t 
po
ss
ib
le
 a
t p

re
se
nt
 Comments 

N/A = Environmental effect is Not Applicable in this case  

For detailed explanation refer to the correspondingly numbered sections 

following this table 

 

  A B C D E F  

X 

Im
ba

la
nc
es

 8-1  Pests & weeds   X     
8-2  Animal diseases   X     
8-3  Aquatic weeds  X      
8-4  Structural damage  X      
8-5  Animal imbalances   X     

 Number of crosses 0000 11111111 36363636 6666 1111 0000 Total possible = 53 (Unless positive & negative impacts) 
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Annotated Questions from ICID Checklist, with Comments from the Checklist 

1. Hydrological changes  

1.1 Low flow regime  

Is the flow regime of the river substantially changed by the Project and its dams (by more than +/- 20% in low flow periods)?  If 

so, does this change benefit or impair aquatic ecosystems, existing or potential downstream abstractions, hydropower, navigation or 

recreational uses? 

Rehabilitation works of the irrigation system will have no impact on low flow regime of the Mantash River.  

The operating water intake structure is in a satisfactory technical state and will regulate precisely the inlet of 

the proposed amount of water into the irrigation system. Water flow in water intake section is regulated by 

releases from Mantash reservoir where water demands of operating and potential water intakes are 

considered. According to the FS/FD Consultant’s data, environmental flows in the reservoir downstream are 

formed at the expense of numerous spring flows in the river bed. 

1.2 Flood regime 

Is the flood regime of the river (peak discharge and stage, speed of flood waves, flood super-position with joining rivers, duration or 

extent of floodplain inundations downstream) substantially changed by the Project as a result of changes in abstractions, retention 

storage, reservoir releases, flood protection works, new road/rail routs, river training or surface drainage works?  If so, does this 

change benefit or impair aquatic and flood-affected ecosystems, lead to an increase or decrease in flood damage or change land use 

restrictions outside the Project? 

Mantash reservoir, operating at about 5 km upstream from Mantash gravity system water intake structure, 

apart from accumulating water, also performs the function of regulating flow regime downstream. Therefore, 

any river flow regime downstream, as well as river flood is controlled and regulated in the reservoir. It is 

included in the process of reservoir operation. Project implementation will have no impact on river flood 

regime. The operating head intake structure will regulate the inlet of the proposed amount of water into the 

irrigation system. 

1.3 Operation of dams 

Can modifications to the operation of any storage or flood retention reservoir(s) compensate for any adverse impacts associated with 

changes in flow regime, whiles minimizing the losses to the Project and other users?  Possible modifications affecting water quality 

downstream, saline intrusion, the sediment regime of channels, the ecology of affected areas, amenity values, disease transmission or 

aquatic weed growth should be considered (A separate environmental assessment of large reservoir(s) may be required.) 

Water flow required for the proposed irrigation system is regulated (as previously) by water releases from 

Mantash reservoir.  

Rehabilitation of the irrigation system will have no impact on reservoir operation, since no significant changes 

are expected on the the amount of water released from the reservoir as a result of project implementation.  

1.4 Fall of water table 

Does the Project cause a fall of the water table (from groundwater abstractions, reduced infiltration due to river training, drainage 

or flood protection works)?  If so, does this fall lead to increased potential for groundwater recharge (from seasonal rainfall) and 

improved conditions for land use; or lead to depletion of the groundwater system, affecting wells, springs, river flows and wetlands? 

Reduction in water losses and the irrigation from the system as a result of the rehabilitation of the irrigation 

system will not affect project area groundwater table. Those waters are not dependent on each other. 

According to the FS/FD Consultant, groundwater in the project area is more than 5 m deep. Spring flows 

exist only in the river bed. They are mostly located in water intake- Mantash reservoir river section, i.e. in the 



 
Mantash Gravity System   ESAOC  

 

 
 

 
68 

project area downstream.  

1.5  Rise of water table 

Does the Project cause a rise of the water table (from increased infiltration or seepage from irrigation, seepage from reservoirs and 

canals, or increased floodplain inundation)?   If so, does this rise lead to improved yield of wells and springs and improved 

capillary rise into the root zone; or lead to water logging of agricultural or other land in the Project area or vicinity? 

Excess soil saturation or water logging processes were not observed in lands of agricultural purposes or lands 

used for other purposes in the project area. Water logging of small local areas is sometimes observed in low 

flows of the Mantash River, during spring floods of the river. However, they are outside the project area. 

Such processes are not expected to occur as a result of project implementation, as seepage and centralized 

water losses will be reduced as a result of the rehabilitation of the deteriorated canal sections and pipelines 

installation.  

 

2. Organic and inorganic pollution 

2.1 Solute dispersion  

Are the Project and its dams leading to changes in the concentrations of organic or inorganic solutes in the surface water due to 

changes to the pattern of water abstraction and reuse in the basin or flow regulation?   If so, do the changes benefit or impair 

biological communities or domestic, agricultural or industrial water users in the basin? 

No significant solutes have been reported in the source waters of Mantash gravity system. 

2.2 Toxic substances 

Are significant levels of toxic substance accumulating or being introduced, mobilized and transmitted due to the construction and 

operation of the Project and its dams, or are levels being reduced?  Substances such as pesticides, herbicides, hydrogen supplied, oil 

derivatives, boron, selenium and heavy metals in irrigation supplies or surface, draining and ground waters should be considered. 

Increasingly intensive cultivation of irrigated lands may lead to increased use of pesticides. Safe use of 

pesticides is addressed in farmer training under the WTM component of the MCA-Armenia program. 

Analysis of physical and chemical composition of the soils of the command area, as well as the physical-

chemical composition of the irrigation water to be used in Mantash gravity system that were conducted by the 

FS/FD Consultant during the preliminary design phase demonstrate that there are no such impacts as soil 

salinization, alkalization, bogging and pollution with toxic elements.  

Measures to control spillage of oil or toxic substances will be included in the EMPs and construction 

contracts, including guidelines for the proper storage and siting of hazardous material such as oil, grease, fuel, 

or ignitable and corrosive materials; lubricants will be collected in clearly marked containers and reused if 

possible, or disposed at properly regulated offsite locations; water samples will be taken and tested for oil 

when there is a risk of spills or leakages to canal waters, surface waters, or groundwater. 

2.3  Organic Pollution 

Are nutrients, organic compounds and pathogens being reduced or introduced and concentrated, due to the Project, its dams and 

its associated domestic settlements?   If so, does the change result in a reduction  or increase in environmental and water use 

problems in the Project area or downstream (in rivers, canals, reservoirs, and lakes, evaporation wet lands, depressions, deltas, 

estuary regions) or in the groundwater?   

Increased or increasingly intensive cultivation of irrigated lands may lead to increased use of fertilizers.  But 

fertilizer use is currently at very modest levels and, given the rising cost of fossil fuel inputs, is unlikely to 
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increase significantly.  

2.4 Anaerobic effects 

Is the Project reducing or creating anaerobic conditions or eutrophication in any impoundments, natural lakes, pools or wetlands 

due to changed input or accumulation of fertilizers, other nutrients and organic matter or due to changed water quality resulting 

from dams, river abstractions and drainage flows? 

No.  

2.5 Gas Emissions  

Is the Project, either directly of through associated industrial processing, causing decreased or increased gas emissions which 

contribute to air pollution (O3, SO3, H2S, NOx, NH4, etc) or the greenhouse effect (CO2, CH4, NOx, etc)?   

Insofar as increased irrigation increases fodder supplies or through improved income generation stimulates 

production of cattle and sheep, emissions of methane would increase accordingly. These amounts would be 

very modest in the context of Armenia’s total livestock production.  

Temporary air pollution to be caused during the construction of the Mantash gravity system will have no 

significant impact on the air qualitative properties of the area.  

3.  Soil Properties and salinity effects 

3.1  Soil salinity 

Is the Project leading to progressive accumulation of salts in the soils of the project area or the vicinity because of prevailing high 

salt content in the soil, the groundwater, or the surface water; or can a progressive leaching effect be expected? 

Soil salinity, saline groundwater or surface waters were not observed in the project area.   

Soil salinity is not expected either as a result of project implementation.  

3.2  Soil properties 

Is the Project leading to changes in soil characteristics within the Project area or the vicinity due to such activities as irrigation, the 

application of fertilizers or other chemicals, cultivation practices or dewatering through drainage? Changes which can improve or 

impair soil structure, workability, permeability, fertility association with nutrient changes, humus content, pH, acid soleplate or 

hard pan formation or available water capacity should be considered. 

Water losses will be reduced as a result of project implementation. As a result, water users will be provided 

with required amount of irrigation water.  Respecting appropriate irrigation norms and watering methods 

under the conditions of receiving the required amount of water and applying necessary agro-technical 

measures to the lands will improve qualitative properties of the soils.  

3.3  Saline groundwater 

Are changes to the rates of seepage, percolation or leaching from the Project and its dams increasing or decreasing the 

concentrations of chlorides, nitrates or other salts in the groundwater?  

There is no report or evidence of saline groundwater in the Mantash gravity system project area.  

3.4  Saline drainage 

Are changes to the concentrations of chlorides, nitrates or other salts in the runoff or drainage water from the Project area in 

danger of affecting biological communities or existing or potential downstream users (particularly during low flow conditions)? 

There are no drainage systems in the project area, and no reports of saline runoff.  
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3.5  Saline Intrusion 

Are the Project and its dams leading to changes in saline water (sea water) intrusion into the estuary or into groundwater due ot 

changes in low flow, groundwater use, dredging or river training?  If so, are the changes likely to affect biological communities and 

water users in the Project vicinity and other areas? 

No.  

4. Erosion and sedimentation 

4.1  Local erosion  

Is increased or decreased soil loss or gully erosion being caused within or close to the Project area by changes in land gradient and 

vegetative cover, by irrigation and cultivation practice, from banks of canals, roads and dams, from areas of cut and fill or due to 

storm drainage provision? 

Erosion processes are not expected in the irrigated lands as a result of project implementation, in case 

farmers respect irrigation norms on the irrigated lands on the slopes  and apply correct watering methods.  

Nevertheless, changes will occur with respect to the vegetative cover as a result of earth works (construction 

of access roads, digging trenches and backfilling) for pipeline installation under complicated relief conditions. 

This may cause local erosion.  

4.2  Hinterland effect 

Are the Project and its dams leading to changes in natural vegetation, land productivity and erosion through changes in 

population density, animal husbandry, dryland farming practices, forest cover, soil conservation measures, in the region?  

In case of receiving the required and guaranteed amount of irrigation water, the farmers will grow high value 

crops in previously irrigated and newly irrigated lands that will result in the increased agricultural output and 

farmers’ incomes. It will also contribute to better animal husbandry practices. 

4.3  River morphology 

Is the regime of the river(s) changed by the Project and its dams through changes in the quantity or seasonal distribution of flows 

and flood peaks in the river(s), the abstraction of clear water, changes in sediment yield (caused by 4.1 and 4.2), the trapping of 

sediments in reservoirs or the flushing of sediment control structures?  If so, do these changes benefit or impair aquatic ecosystems 

or existing or potential users downstream? 

River flow regime will not change as a result of project implementation, as the amount of the water inlet does 

not change in the operating head water intake structure. It is also noteworthy that water intake structure is in 

a normal state and it precisely regulates water delivery to the irrigation system and water users downstream 

(environmental flows, other inlets).  

4.4  Channel structures 

Is scouring, aggradation, or bank erosion in the river(s),endangering the Project’s river headworks, offtake structures, weir or 

pump inlets, its canal network, drainage or flood protection works, the free flow of its drainage system or structures and 

developments downstream?  Consider effects associated with changes noted in 4.3 as well as those caused by other existing and 

planned upstream developments.  

Not applicable.  

4.5  Sedimentation 

Are the changes noted in 4.1 – 4.4 causing increased or decreased sediment deposition in irrigation or drainage canals, hydraulic 

structures, storage reservoirs or on cultivated land, either via the irrigation systems or the river(s)?   If so, do these changes benefit 
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or impair soil fertility, Project operation, land cultivation or the capacity and operation of reservoirs? 

Water flow required for the irrigation system is regulated from Mantash reservoir. Water released from the 

reservoir for irrigation is pure/clean and mainly devoid of loads. The distance from the reservoir to the water 

intake structure of the irrigation system is 5 km. Water released from the reservoir passes that section through 

the river bed. Nonetheless, the amount of loads in water in the intake structure does not cause sedimentation 

in the canals, hydro technical structures and irrigated fields.  

However, some sections of the system right-hand side and left-hand side canals on inclined slopes are filled 

with loads and stones driven by surface flow occurring during heavy rains. That process will not cause 

significant sedimentation issues with respect to irrigated fields, but it will complicate the operation of canals 

and hydro technical structures. In case blocked sections of the canal are not cleaned in time, overtopping will 

occur, causing fluid erosion of the operational road and the adjacent areas. 

4.6 Estuary erosion 

Are the Project and its dams leading to changes in the hydrological or sediment regimes of the river which can affect delta 

formation or estuary and coastal erosion?  If so, do these changes benefit or impair aquatic ecosystems (estuarine or marine), local 

habitation, navigation or other uses of the estuary?  

No. 

5. Biological and ecological changes 

Is the Project, its dams or its associated infrastructure causing substantial and permanent changes (positive or negative) within the 

habitats listed in 5.1 – 5.5?     

• natural ecology (habitat, vegetation, terrestrial animals, birds, fish and other aquatic animals and plants), 

• areas of special scientific interest  

• biological diversity 

Include the likely ecological benefit of any new or modified habitats created and of any protective or mitigation measures adopted 

(such as nature reserves and compensatory forests).  

5.1 Project lands  

No significant changes are anticipated in the habitats or wildlife populations in the command area of the 

Mantash gravity system and its alienation zones.    

5.2  Water bodies 

The source-waters, tributaries and isolated, mostly seasonal ponds are not expected to be affected by the 

proposed Mantash gravity system. 

5.3   Surrounding area 

The FS/FD Consultant estimates that water availability will increase through construction of the proposed 

Mantash gravity system, allowing 2210 ha to come under gravity irrigation.  The FS/FD Consultant’s and our 

own field investigations have examined the targeted expansion area sites and it is assumed that these will be 

similar in nature to those already under irrigated cultivation. 

The construction of the Mantash gravity system may have direct negative impacts on biodiversity of the area. 

The planned excavation works may directly impact on the natural vegetation cover of the area. These may 

also directly impact the fauna of the area, threatening their habitat and nesting places. The temporary noise 

disturbance during the construction phase may disturb animals’ migration routes and watering. The mitigation 

measures included in the EMP will be designed to minimize these impacts.  
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5.4   Valleys & shores 

River and canal banks, lake, reservoir and sea shores and the offshore marine environment. 

Not applicable.  

5.5  Wetlands & plains 

Floodplains or permanent wetlands including deltas and coastal swamps.  

Not applicable.   

5.6   Rare species  

Is the existence of any rare, endangered or protected species in the region enhanced or threatened by the changes noted in 5.1-5.5? 

According to the FS/FD Consultant and ESAOC studies, there are no plants registered in the Red Book of 

Armenia within the area of the Mantash gravity system. Mammals registered in the Red Book are observed in 

the area; Vormela peregunsa, bird species:  Barred warbler (Sylvia nisoria), Ruffous - tailed rock - thrush 

(Monticola saxatilis), Blue rock - thrush (Monticola solitarius) and Bluethroat (Luscinia svecica). But the 

proposed rehabilitation works will not have adverse impact on these species.  

There are no nearby unique natural ecosystems of special protection to be affected by the construction of the 

proposed Mantash gravity system. The nearest “Aragats Alpine” National State Reservation (NSR) is at 3200-

3500 m altitude of Aragats Mountain, occupying 300 ha. However, the proposed construction works for the 

gravity system are to take place at a considerable distance from the NSR and will not cause any impact. 

5.7  Animal migration 

Does the Project, its dams or new road/rail routes affect the migration patters of wild animals, birds or fish?  Make allowance 

for the compensatory effect of any additional provision within the Project (canal crossings, fish passes, spawning locations, resting 

or watering places, shade, considerate operation).  

The temporary noise disturbance during the construction phase of the Mantash gravity system may disturb 

animals’ migration routes, watering and nesting places. The mitigation measures included in the EMP will be 

designed minimize these impacts. 

5.8  Natural industry 

Are commercial or subsistence activities depending on the natural terrestrial and aquatic environment benefited or adversely 

affected by the Project through ecological changes or changes in human access?  Changes affecting such activities as fisheries, 

harvesting from natural vegetation, timber, game hunting or viewing and honey production should be considered. 

Expanded cultivation of crops could increase bee habitat and potential honey production.   

6 Socio-Economic impacts  

Introduction 

The Mantash gravity system is to be constructed within the command area of the “Aragatsvorogum” WUA in 

Shirak Marz, providing the population of the 13 communities with more reliable irrigation water. According 

to preliminary surveys, the main source of income of the households in those communities is agriculture. 

Surveys show that the population of the communities that will be affected by the Mantash gravity system are 

aware about the project and believe that the new gravity system will improve the irrigation water supply, 

allowing them to expand the cultivated areas and improve their incomes.  

6.1 Population change 

Is the Project causing significant demographic changes in the Project area or vicinity which may affect social harmony?  Changes in 
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population size/density and demographic/ethnic composition should be considered.  

Like elsewhere in rural areas of Armenia, due to lack of job opportunities young people seek off-farm 

opportunities. Local people believe that the expansion of agriculture can promote the rise of employment and 

reduce migration. 

6.2 Income and amenity 

Is the Project introducing significant economic/political changes which can increase or decrease social harmony and individual well-

being?  Changes in the general levels of employment and income, in the provisions of local infrastructure and amenities, in the 

relative distribution of income, property values and Project benefits (including access to irrigation water) and in the demand for 

labor and skills (particularly in relation to family/political hierarchy and different sexes and social groups) should be considered.  

Local farmers are aware of the proposed project and expect to benefit from it. Local farmers expect a 

revision of the fees they currently pay for mechanical irrigation and they believe that implementation of the 

proposed Mantash gravity system project will significantly improve their income and social-economic state.  

6.3 Human migration 

Has adequate provision been made for any temporary or migratory population influx to avoid social deprivation, hardship or 

conflicts within these groups or between the permanent and temporary groups? Human migration arising both from the demand 

for skills/labor during construction and from the requirements for seasonal agricultural labor should be considered.  

No major human migration into or out of the area is anticipated as a consequence of project activities. It is 

believed that improved agricultural production may reduce the existing trend of out-migration.  

6.4  Resettlement 

Has adequate provision been made for the resettlement, livelihood and integration of any people displaced by the Project and its 

dams or losing land, grazing or other means of income due to the Project?  Also, has adequate provision been made for the 

subsistence farming needs of people settled on or associated with the Project? 

Review and analysis of data from the preliminary design of the Mantash gravity system as well as observations 

made during a fieldtrip to the areas affected by the proposed system and public consultations reveal that 

implementation of the proposed gravity system will cause resettlement issues related to temporary use of 

community lands of Panik  and Meghrashen communities.   The final design shall provide such technical 

approaches and solutions that, to the extent possible, minimize the use of private and community lands. The 

final design has also to provide the cadastral data on the lands to be used for implementation of the project, 

describing the size and type of each land plot and name of the owner. Social impacts will be mitigated by 

means of RAP development and implementation in accordance with RA legislation, the World Bank’s (WB) 

Operational Policy in Involuntary Resettlement (OP 4.12) and MCC environmental guidelines. Construction 

works for the proposed Mantash gravity system will commence after PAPs receive compensation.  After the 

final design of Mantash gravity system is approved and a cut-off date is established, the development of a 

Resettlement Action Plan is to be launched and implemented according to the requirements of RA legislation 

and other applicable guidelines Construction will commence afterwards.  

6.5 Women’s role 

Does the Project change the status and role of women (positively or negatively) in relation to social standing, work load, access to 

income and heritage and marital rights? 

In view of the nature of the proposed works for implementation of the proposed Mantash gravity system, no 

major impact is expected on the status and role of women.  

6.6 Minority groups 
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Are the Project and its dams causing changes to the lifestyle, livelihoods or habitation of any social groups (particularly minority 

groups) leading to major conflicts with, or changes to their traditional behavior, social organization or cultural and religious 

practices?  

In view of the nature of the proposed works on the Mantash gravity system, no impact is expected on 

minority groups.  

6.7 Sites of Value 

Is access improved or hampered to places of aesthetic and scenic beauty, sites of historical and religious significance or mineral and 

palaeontological resources?  Also, are any such sites being destroyed by the Project?  

In view of the nature of the proposed works and the existence of designated service areas (“alienation 

zones”) along the proposed route that will be utilized for these works, no impact is expected as there are no 

known sites of value within the restricted area of the gravity system.  

6.8  Regional Effects 

Are the economic, infrastructural, social and demographic changes associated with the Project likely to enhance, restrict or lead to 

unbalanced regional development?  Also, has adequate provision been made for new transport, marketing and processing needs 

associated with the Project?  

Increased efficiency and utilization of irrigation facilities should lead to higher levels of farm productivity.  

Minor positive regional impacts are expected, principally comprising a greater level of farm production 

available in local and regional markets.  This may be facilitated by rehabilitation of the road links in Shirak 

Marz under the RRRP of MCA-Armenia program. 

6.9 User Involvement 

Has there been adequate user and public participation in project planning, implementation and operation to ensure Project success 

and reduce future conflicts?   The potential for incorporating within the Project existing systems of land tenure, traditional 

irrigation, and existing organizational and sociological structures and for the provision of new or extended facilities for credit, 

marketing, agricultural extension and training should be considered. 

The proposed Mantash gravity system was designed with participation and close cooperation of “Aparan-

Aragats” WUA head and technical specialists. During the preliminary design phase of the project a series of 

formal and informal consultations were conducted by the FS/FD consultant and ESAOC with the 

communities to be negatively and/or positively affected by the project. Comments and recommendations 

made by the affected local people have been accommodated, to the extent possible and appropriate, in the 

final design for Mantash gravity system. The WTM component of the MCA-Armenia program envisages 

country-wide training programs to build farmers’ capacities in best farming techniques. 

6.10 Recreation  

Are the Project and its dams creating new recreational possibilities (fishing, hunting, sailing, canoeing, swimming, scenic walks, 

etc) and are existing facilities impaired, preserved or improved?  

The proposed project activities will have no impact on recreational activities in the area. 

7 Health 

Consider each of the items 7.1-7.9 in relation to the local population, the labor force during construction and their camp followers, 

the resettled and newly resettled populations and migratory labor groups. 

Construction works of the Mantash gravity system are not assumed to have any negative or positive 

immediate health effect on the population in its vicinity, apart perhaps during the period of actual 



 
Mantash Gravity System   ESAOC  

 

 
 

 
75 

construction work when increased vehicular movement may be causing some disturbance and additional 

emissions in the area. These potential and temporary effects are duly described in the EMP which is designed 

to reduce those temporary effects to the extent possible and desirable. Health and safety protection measures 

for labor force during construction are to be designed and implemented as a part of contracts for civil works. 

In the longer term it is assumed that, through increased production and income, the population’s health may 

improve but this is deemed beyond the scope and the purpose of the ICID Checklist and EIA.  

8 Ecological Imbalances  

8.1  Pests & weeds:  

Are crop pests or weeds likely to increase or decrease (particularly those favored by irrigation/drainage/flood control) affecting 

yields, cultivation and requirements for pesticides or herbicides? 

According to inquiries, construction of the Mantash gravity system will not affect the growth or the reduction 

of crop weeds and pests. 

Some increase in weeds and pests may be expected as irrigated agriculture expands but overall, the improved 

efficiency and reliability of the system should enable farmers to manage their cropped fields more effectively. 

Fertilizer and pesticide use, even in currently irrigated areas, is at a low level. Rising costs of these imported 

inputs will inhibit any significant increase in their use and there appears to be a trend toward increased shift 

from crops to livestock.  

8.2   Animal diseases:  

Are domestic animals in the Project or vicinity more or less exposed to hazard diseases and parasites as a result of the Project and 

its dams? 

No. 

8.3   Aquatic weeds 

Are reservoirs, rivers or irrigation and drainage canals likely to support aquatic vegetation or algae?  If so, can these plants be 

harvested or controlled, or will they reduce the storage/conveyance capacity, interfere with the operation of hydraulic structures or 

lead to oxygen-oversaturated or anaerobic water bodies?  

Construction and proper maintenance of the Mantash gravity system will further reduce the low incidence of 

aquatic weeds in the command area. 

8.4  Structural damage:  

Is there a danger of significant damage being caused to dams, embankments, canal banks or other components of the 

irrigation/drainage/flood control works through the action of plants and animals (including rodents and termites) favored by the 

Project?  

If properly constructed and maintained, the Mantash gravity system will eliminate current damages and 

prevent potential structural damage in the future.   

8.5  Animal imbalances  

Does the Project cause zoological imbalances (insects, rodents, birds and other wild animals) through habitat modification, 

additional food supply and shelter, extermination of predators, reduced competition or increased diseases?  

No. Any negative changes would be marginal and should be largely prevented or offset by improved water 

and agricultural management.  
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Annex F:     Meetings and consultations held and preliminary agreements obtained by the 

FS/FD consultant during the preliminary design phase  

During the design of the Mantash gravity irrigation system, the FS/FD consultant conducted social-economic 

surveys and held discussions with “Aragatsvorogum” WUA and community leaders of the affected 

communities.         

The main subject of discussions was the selection of optimal gravity system routes taking into account the 

following socio-economic criteria considered most important to beneficiaries: 

• choosing the shortest conduit routes 

• avoiding resettlement problems within the possible limits  

• minimization of private lands use 

• possibility of the use of the existing roads 

• using the availability of pipelines parallel to the existed water conduits and canals which have already 

got land allotment 

• consideration of  land ownership within the water conduit area 

• consideration of environmental problems  

• excess earth placement and storage problems 

• agreements on temporary land use during construction, etc. 

Preliminary Agreements and Approvals  

The following is a summarized list of technical solutions obtained by the FS/FD consultant from the 

appropriate regional and local authorities at the preliminary design phase: Construction works will be carried 

out within the administrative territories of the following communities during project implementation: Mets 

Mantash, Arevshat, Spandaryan, Panik, Poqr Mantash, Saralanj, Nahapetavan, Harich and Meghrashen. 

 

English translation of the copies of decisions on land allocation and agreements obtained from the above-

mentioned communities are presented below:  

 

 

 

 

 
 

 

 

 


